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GEOGRAPHIC TABLES AND FORMULAS. 



Compiled by S. S. Gannett. 



RTTIiBS FOR SOIiUTION OF RIGHT- ANGIiED TRIAI^GIiES. 



The "parts" of the figures are — 
H = hy pothenuse, 
P = perpendicular, 
B=base, 
and the six circular functions of the angle a at the base of the triangle. 



.^ 



•^x. 



/ 
/ 



/ 



Cosecant ""i 



\ 




\ 



\ .Tangent 



i— Sine 



Cosine 





Fio. 1.— Solution of ri^rht-ftngled triangles. 

Rule I. The product of two opposite parts = 1, .•. either is the 
reciprocal of the other. 

Example: Tan « X cot «r = 1, tan Qr= . ^ * 

Rule II. Each part=ad]acent part divided by the following part,, 

.'. each part=the product of the adjacent parts. 

cos 0[ P 

Example: Sina= . ^ sin ^='jt' B=HXcos a. • 
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REDUCTION TO CENTER. 

In fig. 2 let 

P=place of instrument; 
C = center of station ; 

Q=measured angle at P between two objects, A and B; 
y=angle at P between C and the left-hand object, B; 
r= distance CP; 

C' = unknown and required angle at C; 
D= distance AC; 

{r and D must be reduced to same unit, usually meters.) 
G=distance BC; 
A = angle at A between P and C; 
B= angle at B between P and C. 




Fig. 2. — Reduction to center. 



Then, from the relation between the parts of the triangle, 

G : r :: sin y : sin B; 
hence 

r sin y 



sin B= 



G 



As the angles at A and B are very small, their sines may be regarded 
as equal to A sin 1" and B sin 1", respectively; hence 



and 



B=(m seconds)^-^!^ 

r" - n -i. ?LSJ5_(Q^ r sin y 
t.-VJ-t- jDsini/r "Gsinr 



/. 



y 
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In the use of this formula, proper attention should be paid to the 
signs of sin (Q+y) and sin y\ for the first term will be positive only 
when (Q+y) is less than 180° (the reverse with sin y)\ D being the 
distance of the right-hand object, the graduation of the instrument 
running from left to right. 

T being relatively small, the lengths of D and G are approximately 
computed with the angle Q. 

The following quantities must be known in addition to the measured 
angles in order to find the correction for reducing to center: 

1. The angle measured at the instrument, P, between the center of 
the signal or station, C, and the first-observed station to the right of 
it, A. 

2. The distance from the center of the instrument to the center of 
the station = r, 

3. The approximate distances, D, G, etc., from the station occupied 
to the stations observed. The latter may be computed from the 
uncorrected angles. 

Example: Reduction to center from P to C. 

Constants: a. c. log sin 1" =5. 31443 

log feet to log meters =9. 48402 



log constant (for any station) 
r=6.5 feet: log 

log constant for this station 



4. 79845 
=0.81291 

5. 61136 



log sin angle 

a. c. log distance 

log r + constant 

Ic^ correction 

correction to direction 

correction to angle B P A=4''''.08 -|-5'M 2=9^^20. 



Angle 
Q-Y 
(CPA) 
23° 40' 



9.6036 
5. 3954 
5. 6114 



0.6104 
4^ 08 



Aiiffie 

(BPO) 

37014' 

or 322° 46' 



9. 7818 
5. 3162 
5. 6114 



0.7094 
5^^ 12 
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GRAPHIC REDUCTION TO CENTER. 

Approximate closure errors of triangles may be tested in the field 
before distances have been computed by scaling from the plot the 
distances between stations in miles and the perpendicular distance in 
feet from signal to line joining instrument and distant station. 

Then, since 1 foot at a distance of 40 miles subtends an angle of 1" 

(nearly), 

length of perpendicular in feet X 40 x- • j 

— — *— -r 2 — n ^^ correction m seconds. 

number of miles 

Example: Station P. Correction for swing on line B P, 30 miles 
in length from instrument to signal 

_ 3.8 feet X 40 _ „ . 
~ 30 ~ ^ '^' 

correction for swing on line A P, 25 miles in length, 

_ 2.6 feet X 40 _ „ 
~" 25 ~ * •^' 

and correction to angle B P A = Q to reduce from instrument to sig- 
nal = 5.1" + 4.2" = 9.3", agreeing closely with the exact compu- 
tation. 

APPROXIMATE SPHERICAL EXCESS IN SECONDS. 

This may be obtained by dividing the area of the triangle in square 
miles by 75.5. 

SOIiUTION OF TRIANGIjES. 

Given two sides and included angle, to solve the triangle: 




Fig. 8.— Solution ol triangles; two aides and included angle given. 

Let w be an auxiliary angle; then 

tan i»=Y? or log tan a?=log a— log 5; 

tan i (A-B)=tan {a?-45°) tan i (A+B); 
i (A+B)+i (A-B)=A; 
i(A+B)-i(A-B)=B; 
from which remaining parts can be computed. 
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Example: 



Qiven log a»4. 3666779 Given C (spherical angle) 21^ W- 54^. 10 
Given log 5=-4. 2050498 Given i spb. exc. — . 10 



(1) tan 0(1-0. 1616281 
a;-.6So 26' 25^.41 

-46 

(6) Logtan(a;-46O)-10O25' 26". 41-9. 2647291 
(6) Log tan 79 22 33 .00»0. 7268100 



C (plane angle)- 21 14 64 .00 (2) 

180 

180o~C-A-(-B-158 46 06 .00 (8) 

i (A+B)- 79° 22' 88».00 (4) 



(7) 



9.9916391-tan k (A-B) 



-44 26 SO .90 



(10) 



sum-A-128° 49' 03^90 (8) 
dlflerenoe-Ba 34 56 02 .10 (9) 



Check. 


A=123° 
B= 34 
C= 21 


4y 03'" 
56 02 
14 54 


.90 
.10 
.00 


a. c. 


log a =4. 3666779 
log sin A=0. 0804971 
log sin B=9. 7578749 
log sin C=9. 5592012 








• 


8nm =180 


00 00 


.00 




log c =4. 0063762 
log b =4. 2050499 



THBEE-POrNT PROBIiEM. 

If three points, forming a triangle of which the sides and angles are 
known or can be computed, be visible from a fourth point, P, it is 
required to determine the position of P. 

Set up the theodolite at P and measure the two angles subtended by 
any two of the given sides. 

This problem is of use in cases where, the regular triangulation hav- 
ing been completed, additional points are required for the topographic 
survey, or are needed for special service. The angles should be care- 
fully measured, and in the computations the logarithms should be car- 
ried to seven places of decimals. 

Three cases of its application are given, as in others, such as when 
P falls upon one or another of the sides of the known triangle, or on 
the prolongation of either, the cjiase resolves itself into the -solution of 
a simple triangle with one side and the angles ^fiven; or the problem is 
indeterminate, as when P is situated on the circumference of the circle 
passing through the three known points — a contingency which rarely 
occurs. 
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Example for each of the three cases. 



Given the side a=11204.5 
Given the side 6= 7289.0 
Given the side c= 6273.8 
Given the angleA=lli° 10^ W^ 



Angle observed A P C=P'' 
Angle observed A P 3=?'" 
To find A B P=ar 

To find AGP =y 






P^.. 


50° 06^ 12^^ 


v.. 


43° 50^ 38^^ 


s.... 


180° iCA+P^+FO 


s.... 


77° 2& 08^^ 




. ^ c sin P'' 



Fig. 4. — Three-point problem; computation. 

P^ 49° 47^ 20^^ 

P^^ 44° 09^ 30^^ 

S }(A-P^-P^O 

S 8° 37^ 02^^ 



8=\(x—y) 





104° 


00^ 00^^ 


v.. 


100° 


20^ 00^^ 


s.... 


180°- 


-J(A-f-P^+P'0 


s.... 


22° 


14^ 33^^ 



tan fi=cot (Z4-45°) tan S 



^^ 6sinP^^ 
ar=S4-^ 2/=S — e, but if tan « be negative, then a; = S — £, y = 8-f-« 



yc 3.7975307 

>gsinP^ 9.8849100 

jolog6 6.1373320 

colog sin P^^ 0. 1594574 



log tan Z 9.9792301 

Z... 43° 37^ 49^^6 

log cot (Z-f45°) 8. 3785397 

log tan S 0.6519386 



log tan fi... 


* * * « 


9. 0304783 


£ 


6° 


07^ 21^^ 7 


s.... 


77° 


26^ 08^^0 


X 


83° 


33^ 29^^ 7 


y — 


71° 


18^ 46^^3 


Hence, 




PAB 


52° 


35^ 52^^ 3 


PAC 


58° 


35^ 0r^7 



Computation, 

logc 3.7975397 

logsinP^ 9.8839061 

colog 6 6.1373320 

colog sin P^^ . . . 0. 1569894 



log tan Z 9.9747583 

Z. . . 43° 20^ 09^^2 

logcot(Z+45°) 8.4631818 
logtanS 9.1805366 



log tan e 7.6437184 

B 0° 15^ 08^M 

S.:... 8° 37^ 02^^0 



X. 

y- 



.. 8° 52^ lO^M 

.. 8° 2V 53^^ 9 

Hence, 

]PA B . . . . 126° 58^ 19^^9 

PAC... 121° 50^ 46^M 



logc 3.7975307 

log sin P^ 9.9869041 

colog6 6.1373320 

colog sin P^^ .. . 0.0071016 



log tan Z 9.9288684 

Z... 40° 19^ 43^^ 3 

log cot (Z+45°) 8. 9122794 
log tan S 9.6116787 



log tan £ 8. 5239581 



E. 

S. 



1° 54^ 50^'.04 
22° 14^ 33^^00 



X... 24° 09^ 23^^00 

y,.. 20° 19^ 43^^00 

Hence, 

PAB.... 55° 30^ 37^^00 

PAC... 55° 40^ 17^^00 
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As all the angles and a side in each triangle are now known, the 
other sides, or the distances from P to the three given points, can be 
readily computed. 



m 

PB 7194.»4 

PA 1388.54 

PC 8107.91 

PA 1388.54 



m 

PB 5256.29 

PA 2609.75 

PC 6203.63 

PA 2609.75 



PB 7194.87 

PA 8999.89 

PC 8107.98 

PA 8999.89 

The results are verified when both triangles give the same value for 
the line P A. 

GRAPHIC SOIiUTION OF THE THREB-POrNT:' PROBIiEM. 

1. When new point is within the triangle formed by the three 
points, point sought is within the triangle of error. 

2. When new point is on or near the circle passing through the 
other points, the location is uncertain. 

3. When new point is within either of the three shaded segments of 
the circle (see diagram below), orient on middle point; then the line 
from middle point lies between true point and point of intersection 
of lines from other two points. 

4. When new point is without the circle, orient on most distant 
point; then the point sought is always on the same side of the line 
from most distant point as the point of intersection of the other two 
lines. 

Note. — Since a location can be made from any three points, whether 
correctly plotted or not, therefore always check such locations by 
mieans of a fourth point if possible. 




^^.^^ 




Fio. 6.— Three-point problem; graphic solution. 
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B', B" = readings of micrometer screw. 
B =R' — B" = difference of readings. 

d — value in seconds of arc of 1 division of micrometer head. 

A = angle subtended by targets in seconds of arc. 

C ■= micrometer constant or ratio. 

H = distance to targets, supposed at right angles to line of 

sight. 
B -= length of base, or distance between targets. 



(2) C = 



EXAMPLE. 

Beadiugs taken on two targets 21.25 feet apart at right angles to 
the line of sight and at a measured horizontal distance of 2859.5 feet 
Erom the point of observation. 

R' B" R 

f 550.0-88.0 = 462.0 

540.5 -76.5 = 464.0 



etc. 



etc. 



etc. 



V)mputation of d by formula (1) : 
3=21.25 ft.. ..log. 1.32736 
H=2859.5.ft..colog. 6.54371 

sin 1" colog. 5.31443 

R =4(i2.075 ft. colog. 7.33528 



d=3".317 log. 0.52078 



462.075 mean of 20 readings. 

Computation of C by formula (2) : 
B = 21.25 ft_. colog. 8.67264 
H = 2859.5 ft... log. 3.45629 
R=462.075 ft-.Iog. 2.66472 

C=62180 log. 4.79365 
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For computing distances use this formula: 
(3) H-^ 

When the base is not at right angles to the line of sight as at i, or 
at thd same elevation aa the point of observation, the factors sin a 
and cos V must be introduced, a being the angle between the base 
and line of sight and V the vertical angle at A. 

The full formula for distances then becomes — 

(4) 



The plotted position of the base 6 should be prolonged on the field 
sheet in order to permit the measurement of the angle a with a large 
paper or other protractor, with greater accuracy. 



X 



.J 
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METHOD OP FIXING A MERIDIAN AT ANY TIME BY HOUR 

, ANGLE. 

[Eilracted from United Ststeg Laod Surrey Msnusj.) 
The annexed diagram (fig. 6) will ahow in their ptoper relation the 
various aspects of Polaris in its daily apparent motion around the 
north-polar point 

This must be carefully studied, as the illustration of Tahle 1, for 
finding at any hour the hour angle and azimuth of Polaris, and the 
resulting meridian, at times when more direct methods are not available. 
Hov/r angle of Polaris. — In fig. 6 the full vertical line represents a 
portion of the meridian patitsing through the zenith Z (the point 
directly overhead), and intersecting the northern horizon at the north 
point N, from which, for surveying purposes, the azimuths of Polaris 









M JA 



FlQ. fi.^ABpecls of Poloria. 

are reckoned east or west. The meridian is pointed out by the plumb 
line when it is in the same plane with the eye of the observer and 
Polaris on the meridian, and a visual representation is also seen in the 
vertical wire of the transit, when it covers the star on the meridian. 
When Polaris crosses the meridian it is said to culminate; above the 
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pole (at S), the passage is called the upper culmination, in contradis- 
tinction to the lower culmination (at S'). 

In the diagram — which the surveyor may better understand by hold- 
ing it up perpendicular to the line of sight when he looks toward the 
pole^Polaris is supposed to be on the meridian, where it will be 
about noon on April 10 of each year. The star appears to revolve 
around the pole, in the direction of the arrows, once in every 23^ 56"™. 1 
of mean solar time; it consequently comes to and crosses the meridian, 
or culminates, nearly four minutes earlier each successive day. The 
apparent motion of the star being uniform, one quarter of the circle 
will (omitting fractions) be described in 5*" 59™, one half in 11** 58"*, and 
three quarters in 17^ 57™. For the positions Sj, Sg, 83, etc., the angles 
SPSi, SPSg, SPSg, etc., are called hour angles of Polaris, for the instant 
the star is at Sj, s^, or 83, etc., and they are measured b}'^ the arcs Ssj, 
SSg, SSg, etc. , expressed (in these instructions) in mean solar (common 
clock) time, and are always coimted from the upper meridian (at S), to 
the west, around the circle from 0** 0™ to 23** 56™. 1, and may have any 
value between the limits named. The hour angles, measured by the 
arcs SSi, SSg, SSj, Ss^, SSg, and Ss,, are approximately 1^ 8™, 5** 55™, 
gh ^m^ ^^h ^2^^ igh Q-^m^ ^^^ 22^ 48™, respcctivcly ; their extent is also 

indicated graphically by broken fractional circles about the pole. 

Suppose the star observed at the point Sj; the time it was at S (the 
time of upper culmination), taken from the time of observation, will 
leave the arc Ss,, or the hour angle at the instant of observation; 
similar relations will obtain when the star is observed in aay other 
position; therefore, in general: 

Svhtract the time of upper culmination from the correct local mean 
time of observation; the remainder will he the hour angle of Polanris 
expressed in time^ or the '' argument for Table J." 

The observation may be made at any instant ^hen Polaris is visible, 
the exact time being carefully noted. 



•1 
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TABIiBS. 

Tablb 1. — Local mean {agronomical) time, of the culminations and elongations of 

Polaris in the year 190S, 

[From Magnetic Declination Tables, U. S. Coast and Geodetic Survey. Computed for latitude 40° 

north and longitude 90^ or 6>> west of Greenwich.] 



Date. 



1902 
January 1... 
January 15.. 
February 1 . 
February 15 

March 1 

March 15 

April 1 

April 15 

May 1 

May 15 

Junel 

June 15 

Julyl 

July 15 

August 1 

August 15 

September 1 . 
September 15 

October 1 

October 15... 
November 1 . 
November 15 
December 1.. 
December 15. 



East elonga- 
tion. 



Upper culmi- 
nation. 



h 




45.8 



23 


46.6 


22 


39.5 


21 


44.2 


20 


49.0 


19 


54.0 


18 


47.0 


17 


52.0 


16 


49.1 


15 


54.2 


14 


47.5 


13 


52.6 


12 


50.0 


11 


55.1 


10 


48.6 


9 


53.7 


8 


47.1 


7 


52.2 


6 


49.3 


5 


54.3 


4 


47.5 


3 


52.3 


2 


49.3 


1 


54.0 



6 40.6 
5 45.3 
38.2 
42.9 

47.7 
52.7 



4 
3 
2 
1 



West elonga- 
tion. 



45.6 



23 46.7 

22 43.8 

21 48.9 

20 42.3 

19 47.4 

18 44.8 

17 49.9 

16 43.4 

15 48.5 

14 41.9 

13 47.0 

12 44.1 

11 49.1 

10 42.3 

9 47.1 

8 44.1 

7 48.8 



12 35.3 
11 40.0 
10 32.9 
9 37.7 
8 42.4 
7 47.3 
6 40.3 
45.3 
42.5 
47.6 
40.9 
46.0 



5 
4 
3 
2 
1 



Lower culmi- 
nation. 



43.4 



23 
22 



44.6 
38.0 
21 43.1 
20 36.5 
41.6 
38.7 
43.7 



19 
18 
17 



16 36.9 

15 41.8 

14 38.8 

13 43.6 



h m 

18 38.7 
17 43.4 
16 36.3 
15 41.0 
14 45.8 
13 50.7 
12 43.7 
48.6 
45.7 
50.8 



11 

10 

9 



8 44.2 
7 49.3 
6 46.7 
5 51.8 
45.3 
50.4 
43.8 
48.9 



4 
3 
2 

1 



46.0 



23 47.2 

22 40.4 

21 45.2 

20 42.2 

19 46.9 



A. To refer the above tabuLar quantities to years svbsequent to 1902: 



For year 1903 add 


1. 4 minutes. 




add 

1 Qi\A ^^ 


2.8 




up to March 1 


^^subtract 1. 1 




on and after March 1 


1905 add 


0.2 






1906 *• 


1.5 






1907 '' 


2.9 






1908 " 


4.2 
0.3 




up to March 1 

on and after March 1 


1909 '' 


1.7 






1910 " 


3.0 






1911 " 


4.4 
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B. To refer to any calendar day other them thejwst and fifteenth of 
each month: Subtract the quantities below from the tabular quantity 

for the PRECEDING DATE. 



Day of month. 


Minutes. 


Number of 

days 

elapsed. 


2 or 16 


3.9 


1 


3 17 


7.9 


2 


4 18 


11.8 


3 


5 19 


15.8 


4 


6 20 


19.7 


5 


7 21 


23.6 


6 


8 22 


27.6 


7 


9 23 


31.5 


8 


10 24 


35.5 


9 


11 25 


39.4 


10 


12 26 


43.3 


11 


13 27 


47.3 


12 


14 28 


51.2 


13 


29 


55.2 


14 


30 


59.1 


15 


31 


63.0 


16 



C. To refer the table to standard time and to the civil or common 
method of reckoning: 

(^) Add to the tabular quantities four minutes for every degree of 
longitude the place is west of the standard meridian, and subtract 
when the place is east of the standard meridian. 

(*) The astronomical day begins twelve hours after the civil day, i. e. , 
begins at noon on the civil day of the same date, and is reckoned from 
to 24 hours. Consequently an astronomical time less than twelve 
hours refers to the same civil day, whereas an astronomical time greater 
than twelve hours refers to the morning of the next civil day. 

It will be noticed that for the tabular year two eastern elongations 
occur on January 12 and two western elongations on July 12. There 
are also two upper culminations on April 12 and two lower culn^ina- 
tions on October 12. The lower culmination either follows or pre- 
cedes the upper culmination by 11*" 58™. 1. 

D. To refer to am/y other than the tabular latitude hetween the limits 
of 25^ and 60^ north: Add to the time of west elongation 0™.13 for 
every degree south of 40°, and subtract from the time of west elonga- 
tion 0™.18 for every degree north of 40°. Reverse these operations 
for correcting times of east elongation. 

46061—08 2 
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E. To refer to any other than the tabvlar longitvde: Add 0™.16 for 
each 15° east of the ninetieth meridian, and subtract O^'.IB for each 
16° west of the ninetieth meridian. 

A few examples will illustrate the use of table 1. 

1. Required the time of upper culmination of Polaris for a station in longitude 90° 

west, for March 3, 1904. 

h. m. 

Astron. time, U. C. of Polaris, 1904, March 1 2 46.6 

Reduction for two days, 7^.9 (B) (subtract) 7. 9 

Local mean time U. C. of Polaris, 1904, March 3 2 38. 7 

The required time may also be obtained by using the table in the 
opposite direction, i. e., by taking the time for March 15, and adding 
the reduction as follows: 

h. m. 

Astron. time U. C. of Polaris, 1904, March 15 1 51. 6 

Reduction for twelve days, add 47. 3 

Local mean time U. C. of Polaris, 1904, March 3 2 38. 9 

In this case the two results are practically identical. If the compu- 
tation is made both ways, the results will check each other. B has 
been inserted to save the surveyor the little trouble of making the 
multiplications; thus, for the above example, in the table under B, 
opposite the third or seventeenth day of the month in the left hand 
column, will be found the correction 7°". 9. 

Computing from a preceding date, for days between April 11 and 
16 of any year, the reduction in B will be greater than the tabulated 
time of culmination, in which case 23^ 56™. 1 will be added, to make 
the subtraction possible. 

2. Required, for a station in longitude 90° west, the time of U. C. of Polaris for 

April 14, 1906: 

h. m. 

Astron. time, U. C. of Polaris, 1906, April 1 47.1 

Add 23 56.1 

Sum ^ 24 43.2 

Reduction to April 14, subtract 51. 2 

Local mean time U. C. of Polaris, April 14 23 52. 

Working from a following date, for days between 9th and 15th of 
April, the sum will exceed 23^ 56™. 1, and when this occurs subtract 
23^ 56™. 1 from the sum, and the remainder will be the required time. 

3. Required, for a station in longitude 90° west, the time of U. C. of Polaris for 

April 10, 1904. 

h. in. 

Astron. time, U. C. of Polaris, 1904, April 15 23 45.6 

Reduction for ^\q days, add 19. 7 

Sum 24 05.3 

Subtract , 23 56.1 

Local mean time, U. C. of Polaris, 1904, April 10 09.2 

For further application of table 1 see pp. 24 and 25* 
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Table 2. — AzimtUh of Polaris when at eUmgaiionfor any year between 190S and 1910, 



Latitude. 


1902.0 


1903.0 

o / 


1904.0 


1905.0 


1906.0 


1907.0 


1908.0 


1909.0 


1910.0 




o / 


o / 


o / 


o / 


o / 


o / 


o / 


o / 


25° 


1 20.5 


1 20.1 


1 19.8 


1 19.4 


1 19.1 


1 18.7 


1 18.4 


1 18.1 


1 17.7 


26 


21.1 


20.8 


20.5 


20.1 


19.8 


19.4 


19.1 


18.7 


18.4 


27 


21.9 


21.5 


21.2 


20.8 


20.6 


20.1 


19.8 


19.4 


19.1 


28 


22.6 


22.2 


21.9 


21.6 


21.3 


20.9 


20.6 


20.1 


19.8 


29 


2S.4 


26.0 


22.7 


22.4 


22.1 


2L7 


21.3 


20.9 


20.5 


30 


24.2 


23.9 


23.5 


23.1 


22.8 


22.4 


22.1 


21.7 


21.3 


31 


26.1 


24.7 


24.4 


24.0 


23.6 


23.2 


22.9 


22.5 


22.2 


32 


26.0 


25.6 


25.3 


24.9 


24.5 


24.1 


23.8 


23.4 


23.1 


33 


27.0 


26.6 


26.2 


26.9 


25.5 


25.1 


24.7 


24.3 


24.0 


34 


28.0 


27.6 


27.2 


26.9 


26.5 


26.1 


26.7 


25.3 


25.0 


35 


29.0 


28.7 


28.3 


27.9 


27.5 


27.1 


26.8 


26.4 


26.0 


36 


30.1 


29.8 


29.4 


29.0 


28.6 


28.2 


27.9 


27.5 


27.1 


37 


31.3 ' 


30.9 


30.5 


30.1 


29.7 


29.3 


29.0 


28.6 


28.2 


38 


82.6 


32.2 


31.8 


31.4 


3L0 


30.6 


80.2 


29.8 


29.4 


39 


33.9 


33.5 


33.1 


32.7 


32.3 


31.8 


31.4 


31.0 


30.6 


40 


35.2 


34.8 


34.4 


84.0 


33.6 


38.2 


32.8 


32.4 


32.0 


41 


36.7 


36.2 


36.8 


35.4 


35. p 


34.6 


34.2 


33.8 


83.4 


42 


88.2 


37.7 


37.3 


36.9 


36.6 


36.0 


36.6 


35.2 


34.8 


43 


39.8- 


3d. 3 


38.9 


38.5 


38.1 


37.6 


37.2 


36.8 


86.3 


44 


41.4 


41.0 


40.5 


40.1 


39.7 


39.2 


38.8 


38.4 


37.9 


45 


43.2 


42.7 


42.3 


41.8 


4L4 


40.9 


40.6 


40.1 


39.6 


46 


45.0 


44.6 


44.2 


43.7 


43.2 


42.7 


42.3 


4L9 


41.4 


47 


46.9 


46.5 


46.0 


46.6 


45.1 


44,6 
46.7 


44.2 


43.7 


43.3 


48 


49.0 


48.6 


48.1 


47.7 


47.2 


46.3 


45.8 


45.3 


49 


5L2 


50.7 


50.2 


49.8 


49.3 


48.8 


48.4 


47.9 


47.4 


60 


1 53.5 


1 53.0 


1 62.6 


1 62.0 


1 5L5 


1 61.0 


1 50.6 


1 50.1 


1 49.6 



The above table was computed with mean declination of Polaris for 
each year. A more accurate result will be had by applying to the 
tabular values the following correction, which depends on the difference 
of the mean and the apparent place of the star. The deduced azimuth 
will in general be correct within 0'.3. 



For middle of— 



January. 
February 
March .. 

April 

May 

June 



Correction. 


/ 


0.4 


-0.3 


0.2 


0.0 


+0.2 


-f-0.3 



For middle of- 



July 

August . . . 
September 
October .. 
November 
December 



Correction. 



-HO. 3 
+0.1 
-0.1 
-0.3 
—0.6 
—0.8 




20 



GEOGKAPHIO TABLES AND FORMULAS. 



Tablb 3. — AsdmutJis of Polaris 
[From U. S. Land Survey Manual. The hour angles are expressed in mean solar time. The occurrence 
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Azimuth. 








Polaris above 


THE POT.K. 


W. of N. when hour angle is less than 11>» 58"" 




To determine the true meridian, the azi- 


E. of N. when hour angle is greater than 11>» 58««». 




muth will be laid off to the east when the 
















hour angle is less than 11>> 58>>>, and to the 


Time argument, the star' 


s hour angle (or 23*' 56».l 




west when greater than ll"* 68«. 


minus the star's 


hour angle), for the year- 
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FN 
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FN 
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a 
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FN 
TO. 


FN 


FN 


80 
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86 

f 


88 


40 


42 


44 


46 


48 

/ 


60 


h. 


TO. 


m. 


TO. • 


TO. 


TO. 
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5 


5 


5 


6 


5 


5 


5 


5 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2. 


2. 




9. 


9. 


9. 


9. 


9. 


10 


10 


10 


3. 


3. 


3. 


4 


4 


4 


4 


4. 


4. 


4. 


5 




14. 


14. 


14. 


14. 


14. 


14. 


;4. 


15 


5. 


5. 


5. 


5. 


6 


6 


6 


6. 


6. 


7 


7 




19 


19 


19 


19. 


19. 


19. 


19. 


19. 


7 


7 


7. 


7. 


8 


8 


8. 


8. 


9 


9 


9. 




24 


24 


24 


24 


24. 


24. 


24. 


24. 


9 


9 


9 


9. 


9. 


10 


10. 


10. 


11 


11. 


12 




28. 


29 


29 


29 


29 


29. 


29. 


29. 


10. 


11 


11 


11. 


11. 


12 


12. 


13 


13. 


14 


14. 


* 


33. 


33. 


34 


34 


34 


34. 


34. 


34. 


12. 


12. 


13 


13 


13. 


14 


14. 


15 


16. 


16 


17 




38. 


38. 


38. 


39 


39 


39 


39. 


39. 


14 


14. 


14. 


16 


15. 


16 


16. 


17 


18 


18; 


19 




43 


43. 


43. 


44 


4i 


44 


44. 


44. 


16 


16 


16. 


17. 


17. 


18 


18. 


19. 


20 


21 


21. 




48 


48 


48. 


48. 


49 


49 


49. 


49. 


17. 


18 


18. 


19 


19. 


20 


20. 


21. 


22. 


23 


24 




53 


58 
58 


53. 

58. 


53. 

58. 


54 
59 


64 
69 


54. 
59. 


64. 


19. 
21. 
23 


20 
21. 
23. 


20. 
22 
24 


21 

22. 

24. 


21. 
23. 
25 


22 
24 
26 


22. 
25 
27 


23. 
26 
28 


24. 

27 

29 


26. 
28 
30 


26. 
29 
81. 


^ 


1 


3 




37 


O* 


* 


TX* 


^» 




7. 


8 


8. 


8. 


9 


9. 


9. 


10 


25 


26. 


26 


26. 


27 


28 


29 


30 


31. 


32. 


34 




13 


13 


13. 


14 


14 


14. 


15 


15 


27 


27 


27. 


28. 


29 


30 


31 


32 


33. 


35 


36. 




18 


18 


18. 


19 


19. 


19. 


20 


20. 


28. 


29 


29. 


30 


31 


32 


33 


34. 


36 


37. 


39 




23 


23. 


23. 


24 


24. 


25 


25. 


,26 


30. 


31 


31. 


32 


33 


34 


36 


36. 


38 


39. 


41. 




28 


28. 


29 


29. 


29. 


30 


30. 


81 


32 


32. 


33 


34 


35 


36 


37 


38. 


40 


42 


43. 




33. 


33. 


34 


34. 


35 


35. 


36 


36. 


33. 


34. 


35 


36* 


37 


38 


89. 


41 


42. 


44 


46 




38. 


39 


39. 


40 


40. 


41 


41. 


42 


35. 


36 


37 


38 


89 


40 


41. 


43 


44. 


46. 


48. 




44 


44. 


45 


45. 


46 


46. 


47 


47. 


37 


38 


38. 
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42 
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45 
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48. 


50. 




49 


50 
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51 
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52 


62. 


63 


39 
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44 


45. 


47 


49 


51 


63 
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55 


55. 


56. 


57 


57. 


68 


58. 
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41. 
43 
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44 


43. 
45. 


44. 
46. 


46 

48 


47. 
49. 


49 

61. 


51 
53. 


53 
66. 


65 
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2 





0. 


1. 


2 


2. 


* 3 


4 


4. 




6 


6. 


7 


7. 


8. 


9 


9. 


10. 


44 


45 


46 


47 


48. 


50 


61. 


53. 


65. 


67. 


r^ 




11. 


12 


12. 


13. 


14 


15 


15. 


16. 


46 


47 


48 


49 


50. 


52 


63. 


55. 


57. 


\W 


62. 




17 


18 


18. 


19. 


20 


21 


21. 


22. 


47. 


48. 


49. 


51 


52. 


64 


56 


57.1 


r^ 


'62 
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23 


24 


24. 


25. 


26 


27 


28 


28. 


49. 


50. 


•61. 


63 


54. 


56 


68 


rSr 


62 


64. 


67 




29 


30 


30. 


31. 


32. 


33 


34 


35 


51 


52 


53. 


65 


56. 


68 


60 


62 64. 


66. 


69. 




35 


36 


37 


38 


38. 


39. 


40. 


41. 


53 


54 


55. 


56. 


58. 


-w 


62 


64 


66. 


69 


72 




41. 


42. 


43. 


44. 


45 


46 


47 


48 


54. 


56 


57 


58. 


■^ 


62 


64 


66 


68. 


71. 


74. 




48 
54. 


49 
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50 
56. 


51 
57. 


52 

58. 


53 
59. 


54 


55 


66. 
68 


57. 


59 


62. 
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62 
64 

66 
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66 

68 


66 

68 

70 


68. 
70. 

72. 


71 
73. 

75 
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8 


9 


69. 


# 


76 
78 


79 
81. 


8 


1. 


2. 


3. 


- 4. 


6 


7 


60 


61. 


63 




8. 


10 


11 


12 


13 


14. 


15. 


17 


61. 


63 


64. 


66 


68 


70 


72 


74. 


77. 


80. 


84 




16 


17 


18. 


19. 


21 


22 


23. 


25 


63. 


65 


66. 


68 


70 


72 
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77 


79. 


82. 


86 




23. 


25 


26 
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29 
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31. 


33 


65 
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70 


72 


74 
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85 
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31. 
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35. 


37 
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40. 


42 
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87 
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41 
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51 
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for the use of surveyors, 

of a period after minutes of time qt of an hoar angle indicates that its value is O^.b greater than printed.] 
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Table 3 gives for various hour angles, expressed in mean solar time 
and for even degrees of latitude from 30 to 50 degrees, the azimuths 
of Polaris for eight years, computed for average values of the north 
polar distance of the star, the arguments being the hour angle (or 23^ 
56™. 1 minus the hour angle when the latter exceeds 11** 58™), which 
is termed the time argument, ® and the latitude of the place of obser- 
vation. The table is so extended that azimuths may be taken out by 
inspection and all interpolation avoided, except such as can be per- 
formed mentally. 

The hours of the "time arguments " are placed in the cohimns headed 
"hours," on the left of each page. The minutes of the time argu- 
ments will be found in the columns marked "m," under the years for 
which they are computed, and they are included between the same 
heavy zigzag lines which inclose the hours to which they belong. 

The time arguments are given to the nearest half minute; the occur- 
rence of a period after the minutes of any one of them indicates that 
its value is 0™.5 greater than printed, the table being so arranged 
to economize space. 

The table will be used as follows: Find the Iwurs of the time argu- 
ment in the left-hand column of either page; then, between the heavy 
lines which inclose the hours, find the minutes in the column marked 
at the top with the current year. On the same horizontal line with 
the minutes the azimuth will be found under the given latitude, which 
is marked at the top of the right-hand half of each page. Thus, for 
1904, time argument 0*^ 43™-, latitude 36^, find 0^ on left-hand page, 
and under 1904 find 43™ on tenth line from the top, and on same line 
with the minutes, under latitude 36°, is the azimuth 0° 17'. For 1908, 
time argument 9*" 33^™, latitude 48°, the azimuth is 1° 1^', found on the 
twenty -first line from the top of right-hand page. 

If the exact time argmnent is not found in the table, the azimuth 
should be proportioned to the difference between the given and tabu- 
lar values of said argument. 

The table has been arranged to give the azimuths by simple inspec- 
tion. No written arithmetical work is required, all being performed 
mentally. It will always be sufficient to take the nearest whole degree 
of latitude and use it as above directed, except for a few values near 
the top of either page where the difference of azimuths for 2° differ- 
ence of latitude amounts to four or five minutes of arc. 

a The vertical diameter SS', fig. 6, divides the apparent path of Polaris into two equal parts, and for 
the star at any point Se on the east side is a corresponding point Si on the west side of the meridian, 
for which azimuth. Nw is equal to the azimuth Ne. The arc, Ssi S'sq, taken from the entire circle (or 
23>> 56°>.l), leaves the arc Sse, and its equal Ssi, expressed in time, may be used to find, from table 3, 
the azimuth Nw, which is equal to Ne. 

The hour angles entered in table 3 include only those of the west half of the circle ending at S, 
and when an hour angle greater than ll"* 58™ results from observation it will be subtracted from 23*» 
se™.!, and the remainder will be used as the " time argument" for the table. The surveyor should 
not confound these two quantities. The hour angle itself always decides the direction of the azimuth 
and defines the place of the star with reference to the pole and meridian, as noted at top of table 3. 
See examples. 
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The attention of the observer is directed to the fact that he should 
always use one day of twenty -four hours as the unit when he subtracts 
the time of culmination from the time of observation. In any case 
when the time of upper culmination, taken from table 1, for the given 
date would be numerically greater than the astronomical time of 
observation, the former time will be taken out for a date one day 
earlier than the date of observation. The surveyor will decide when 
such condition exists by comparing the time given in the table with 
his astronomical time of observation. (See Example 4 and explana- 
tions in footnotes, page 24.) 

The watch time to be used when making observations on Polaris at 
all times except elongation should be as accurate as can be obtained. 
Looking at table 3 near top of page 20, the surveyor will observe 
that for a difference of four minutes in the time argument there is a 
change of about two minutes in azimuth; consequently, to obtain the 
azimuth to the nearest whole minute of arc, the local mean time, upon 
which all depends, should be known within two minutes. When the 
observer uses standard railroad time he will correct the same for the 
diflference of longitude between his station and the standard meridian 
for which the time is given at the rate of four minutes of time for 
each degree of the difference in arc. Thus, if the difference in longi- 
tude is 6° 45', the equivalent in time will be twenty-seven minutes. 
The difference of longitude may be taken from a good map. The cor- 
rection will be subtracted from the standard railroad time of observa- 
tion when the surveyor's station is west, or added when east of the 
standard meridian, as the case may require, to obtain local time. It is 
immaterial where the surveyor obtains the standard time provided he 
gets it right, a result which will be gained most easily by a direct 
personal comparison at a telegraph office. 

If the direction of the meridian is known with an error not greater 
than one-fourth of a degree, the local time can be obtained to the 
nearest minute by observing the sun's transit by the following method, 
suggested by Mr. H. L. Baldwin, jr. 

The transit being in meridian and carefully leveled, place the tele- 
scope so that it will point toward the sun at the time the latter comes 
to the meridian and allow the magnified image of the sun to fall upon 
a notebook or sheet of white paper about 1 foot distant from eyepiece. 
The telescope should be slightly out of focus (lengthened) to get best 
results, the best focal position to be determined by trial. \^hen the 
vertical cross wire bisects the sun's image, note the time by watch. 
This will be the time of apparent noon. To get time of mean noon, 
correct the noted time by adding or subtracting the equation of time, 
taken from the Nautical Almanac "to reduce apparent noon to mean 
noon," or get this from any almanac giving "sun fast" or "sun slow" 
time. 
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Exampk. 



June 20, 1903. 

Watch time of sun's transit . . 

Equation of time 



The error of observation should Qot exceed two or three seconds 
and the error resulting from incorrect meridian will be approximately 
four seconds for each 1' error iu meridian. 

Applications of Tables I and 3. 

1. Required the hour angle and azimuth of Polaris, for a station in latitude 46° 
N., longitude 90° W., at 8" 24" p. m., November 7, 1910. 



Astronomical lime of observation, 1910, November 7. . 
Equivalent to time of November 6 



r 



Astron. time, U. C. Polaris, November 1 {table 1).. 10 45.3 
Iteduction to November 6" (B), subtract..: ^19. 7 



!, U. C. Polaris, November 6 10 25.6, subtract. '10 25.6 



Time argument tor table 3 1 57. 7 

iiiith of Polaris, at observation 0° 51' E. 

I latitude 41° 



A.-iiiiiniKiiinal time of observation, 1904, November 18.. 

Aatron. time, U. C. Polaris, November 15 (table 1).. 
Bethictiiin to November 18, subtract '. 



lie, U, 0, Polaris, November IS 9 35.3, subtract. 



Hour angle of Polaris, at observation, and time ailment for table 3 '8 40.7 

AKimiith nf Polaris, at observation (table 3), 72' or fl" 12' W. 

The following four examples illustrate any difficulties in the use of 
tables 1 and 3: 
"H\ n'firi'iice to the above table, ibe mireyor wfll observe that the times, between November 1 

be UBcci, ^ 

fcrrom table I, opposite etith day of roontb. 

cTosabtract, lake one day fnim November T, and add lla equivalent, 24'', toS'' 24-, making, Novem- 
ber 6. 32>'24» (which Is the time expressed by November T,S> 24>): then inibtract In the usual muiDer. 

■iSee last elause o( footnote, page W. 

/The hour angle being leas than ill" 68", the aiimutb Is weal; see preoeptu, top ol table 8. 
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EVENING OBSERVATIONS. 

1. February 20, 1904, at 7"* 42". 5 p. m., local mean time, Polaris is observed at a 

station in southern California, latitude 36°, longitude 117°. 

h. m. 

Time of observation 7 42. 5 

h. m. 

From table 1, U. C. Polaris, February 15 3 45.7 

Reduction to February 20 19. 7 

3 26.0 

Time elapsed since preceding culmination 4 16. 5 

From table 3 corresponding azimuth is 80^.5=1° 20^.5. 

2. May 9, 1904, at 8** 56™. 4 p. m., local mean time, Polaris is observed at a station in 
northeastern Minnesota, latitude 48°, longitude 90°. The nearest culmination is that 

of May 8. 

h. m. 

Time of observation May 9, 1904, 8»» 56°^.4, or May 8 32 56.4 

h. m. 
From table 1, U. C, May 1, 1904 22 42.7 

Reduction to May 8 27. 6 

22 15.1 

Time elapsed since preceding culmination 10 41. 3 • 

From table 3, corresponding azimuth is 34^. 

MORNING OBSERVATIONS. 

3. May 10, 1904, at 5** 13'* a. m., local mean time, or May 9, 17** 13", astronomical 
time, Polaris is observed at a station in northeastern Minnesota, latitude ^^8°, 
longitude 90°. 

h. m. 

Time of observation. May 9, 1904 17 13.0 

h. m. 
From table 1, U. C, May 1 22 42.7 

Reduction to May 9 31. 5 

22 11.2 

Time to elapse to next following culmination 4 58. 2 

From table 3 corresponding azimuth is 104''. 3=1° 44^.3 

4. February 21, 1904, at 5** 10" a. m. , local mean time, Polaris is observed at a station 
in southern California, latitude 36°, longitude 117°. The nearest culmination is on 

February 21. 

h. m. 

Time of observation, February 20 17 10. 

h. m. 

From table 1, U. C, February 15 3 45.7 

Reduction to February 20 19.7 

: h. m. 

3 26.04-23 56.1=27 22.1 

Time to elapse to next following culmination 10 12. 1 

From table 3, corresponding azimuth is 39^^.3. 
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Table 4. ^Azimuth and Apparent Altitddb of Polaris at Diftbkbht Houa Akoles. 

[Prom IT. 8. Oxat and Geodetic Survey Repoit for 1S9G.] 

Thf accompanying tables are intended for field use, to facilitate 
placin^^ an instrument in the meridian. They are also suitable for 
rlcti'iiuinlng the approximate latitude or meridian. They coDtaiu the 
iiziiiiuth of Polaris at intervals of fifteen minutes in hour angle for 
each degree of north latitude from 30° to 60°, and the apparent alti- 
tude at the same intervals and for each fifth degree of latitude." The 
tables are computed for the declination of Polaris 88° 46', but the rate 
of change in both azimuth and altitude is given with the argument 1' 
incri'Hae in declination.* The tables are intended to be used in con- 
nection with the American Ephemeris, where are given the apparent 
right ascension and declination of Polaris for each day in the year. 
The approximate local time will in general be known with sufficient 
accuracy from standard time and the approximate longitude of the 
place The following example explains the use of the tables and the 
derivation of the hour angle of Polaris: 
Position, latitude 36° ZC N., longitude 5^ 20° 30" W. of Greenwich. 

r. ) mean time 8 52 40 p. m. 

' Lora,] meau time 
Bednction to eideretkl time (Table III, Amer. Ephem.) 
Sidereal time mean noon, Greenwich, July 10, 1895 
Correction for lonptude, S" 20- 30" (Table III, Amer. Bphen 

I IxiniX firiereal time 

I Ap]Hirent r^ht ascension of Polaris, July 10, 1895 

' Hour angle before upper culminatioa 



8 


32 


10 


+ 


1 


24 


7 


12 


:« 


+ 





53 


15 


47 


0,^ 


1 


20 


18 



b As the carr«ctlaii8 are given with proper elgn for Increase In declination over 68° IS*, they are to 
be applied wilh reversed sign wblle the decUnttUoD U leea than 88° W, aa It will be until near the 
close o( (be centui/. 
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Decliiiation of table 

Apparent declination, July 10, 1895 



o / // 

88 46 
88 44 47 



Increase in declination — 1 13=— 1^*2 

o / 

Values from tables (interpolated) azimuth 54 12, apparent altitude 35 21.8 

Correction for — 1^.2 increase in declination +52 —1.0 



55 04 
East of north 



35 20.8 



It is to be remembered that Polaris is east of the meridian for twelve 
hours before upper culmination, and west of the meridian for twelve 
hours after. By setting the instrument at the appaTent altitude and 
sweeping near the meridian Polaris can ordinarily be found and the 
instrument placed in the meridian some time before dark. With 
transit instruments not provided with horizontal arc, the value of the 
azimuth adjusting screw may be readily determined and used. 

Without the American Ephemferis these tables may be conveniently 
used for obtaining the approximate meridian or latitude, in connection 
with Bulletin 14, United States Coast and Geodetic Survey,* where 
are given the approximate mean times of culminations of Polaris, and 
the mean declinations for various epochs. 

a Approximate Times of Culminations and Elongations and of the Azimuths at Elongation of Polaris 
for the Years between 1889 and 1910. 
The mean places of Polaris are given as follows: 




1896 
1900 
1905 
1910 



h. 


m. 


8. 


o 


/ 


n 


1 


20 


30.08 


88 


44 


62.68 


1 


22 


33.76 


88 


46 


26.66 


1 


24 


42.48 


88 


48 


00.31 


1 


26 


66.68 


88 


49 


33.61 
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Table 4. — Azimuth and apparent aUUude 




m 



V 







y 

Azimuth of Polaris computed for declination 88° 46'. 




Hour angle before 














or after upper 
culmination. 




























Tiatitude 


Latitude 


Tiatitude 


Tiatitude 


Tiatitude 


Tiatitude 




80°. 


31°. 


82°. 


33°. 


84°. 


35°. 


h. fn. 


o / n 


o / n 


Oft/ 


o / // 


O / ff 


O f ff 


15 


05 40 


05 43 


05 47 


05 51 


05 55 


06 00 


30 


11 18 


11 25 


11 33 


11 41 


11 49 


11 58 


45 


16 53 


17 04 


17 15 


17 27 


17 40 


17 53 


1 00 


22 23 


22 38 


22 53 


23 09 


23 26 


23 44 


1 15 


27 48 


28 06 


28 25 


28 45 


29 06 


29 28 


1 30 


33 05 


33 26 


33 49 


34 13 


34 38 


35 04 


1 45 


38 13 


38 38 


39 04 


39 32 


40 00 


40 30 


200 


43 12 


43 40 


44 09 


44 40 


45 12 


45 46 


2 15 


47 58 


48 29 


49 02 


49 36 


50 12 


50 50 


2 30 


52 32 


53 06 


53 42 


54 19 


54 59 


55 40 


2 45 


56 52 


57 29 


58 07 


58 48 


59 30 


1 00 15 


3 00 


1 00 58 


1 01 37 


1 02 18 


1 03 01 


1 03 46 


1 04 34 


3 15 


1 04 47 


1 05 28 


1 06 12 


1 06 58 


1 07 46 


1 08 36 


3 30 


1 08 19 


1 09 02 


1 09 48 


1 10 36 


1 11 27 


1 12 20 


3 45 


1 11 33 


1 12 18 


1 13 06 


1 13 56 


1 14 49 


1 15 45 


4 00 


1 14 28 


1 15 15 


1 16 05 


1 16 57 


1 17 52 


1 18 50 


4 15 


1 17 04 


1 17 52 


1 18 44 


1 19 37 


1 20 34 


1 21 34 


4 30 


1 19 19 


1 20 09 


1 21 02 


1 21 57 


1 22 55 


1 23 57 


445 


1 21 14 


1 22 05 


1 22 59 


1 23 55 


1 24 55 


1 25 57 


5 00 


1 22 48 


1 23 40 


1 24 35 


1 25 32 


1 26 32 


1 27 36 


5 15 


1 24 00 


1 24 53 


1 25 48 


1 26 46 


1 27 47 


1 28 51 


5 30 


1 24 51 


1 25 44 


1 26 40 


1 27 38 


1 28 39 


1 29 44 


5 45 


1 25 20 


1 26 13 


1 27 09 


1 28 07 


1 29 09 


1 30 14 


6 00 


1 25 27 


1 26 19 


1 27 15 


1 28 14 


1 29 15 


1 30 20 


6 15 


1 25 12 


1 26 04 


1 26 59 


1 27 57 


1 28 59 


1 30 03 


6 30 


1 24 34 


1 25 27 


1 26 21 


1 27 19 


1 28 19 


1 29 23 


6 45 


1 23 36 


1 24 27 


1 25 21 


1 26 18 


1 27 17 


1 28 20 


7 00 


1 22 16 


1 23 06 


1 23 59 


1 24 55 


1 25 53 


1 26 55 


7 15 


1 20 35 


1 21 25 


1 22 16 


1 23 10 


1 24 08 


1 25 08 


7 30 


1 18 34 


1 19 22 


1 20 12 


1 21 05 


1 22 00 


1 22 59 


7 45 


1 16 13 


1 16 59 


1 17 48 


1 18 39 


1 19 33 


1 20 29 


8 00 


1 13 33 


1 14 17 


1 15 04 


i 15 53 


1 16 45 


1 17 39 


8 15 


1 10 34 


1 11 16 


1 12 01 


1 12 48 


1 13 37 


1 14 29 


8 30 


1 07 17 


1 07 57 


1 08 40 


1 09 25 


1 10 12 


1 11 01 


8 45 


1 03 43 


1 04 22 


1 05 02 


1 05 44 


1 06 29 


1 07 15 


9 00 


59 54 


1 00 30 


1 01 07 


1 01 47 


1 02 29 


1 03 12 


9 15 


55 49 


56 23 


56 58 


57 34 


58 13 


58 54 


9 30 


51 31 


52 01 


52 34 


53 08 


53 43 


54 21 


9 45 


46 59 


47 27 


47 57 


48 28 


49 00 


49 34 


10 00 


42 16 


42 42 


43 08 


43 36 


44 05 


44 35 


10 15 


37 23 


37 45 


38 08 


38 33 


38 59 


39 26 


10 30 


32 20 


32 39 


. 32 59 


33 20 


33 43 


34 06 


10 45 


27 09 


27 25 


27 42 


28 00 


28 18 


28 38 


11 00 


21 51 


22 04 


22 18 


22 32 


22 47 


23 03 


11 15 


16 28 


16 38 


16 48 


16 59 


17 10 


17 22 


11 30 


11 01 


11 08 


11 14 


11 22 


11 29 


11 37 


11 45 


05 31 


05 34 


05 38 


05 42 


05 45 


05 49 


Elongation : 














Azimuth... 


1 25 27 


1 26 20 


1 27 16 


1 28 14 


1 29 16 


1 30 20 




h. m. 8. 


h. m. 8. 


h. m. 8. 


h. m. 8. 


h. m. 8. 


h. m. 8, 


Hour angle. 


5 57 09 


5 57 02 


5 56 55 


5 56 48 


5 56 40 


5 56 33 
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of Polaris at different hour angles. 



Azimuth of Polaris computed for declination 88° 46'. 


Ck)rrection for 1' in- 
crease in declina- 
tion of Polaris. 


Hour 
angle 
before 
















or after 
upper 
culmi- 
nation. 


Latitude 


Latitude 
87°. 


Latitude 
38P. 


Latitude 
39°. 


Tiatltude 
4HP, 


Latitude 
30°. 


Latitude 
400. 


o / // 


O / ff 


O / /f 


o / n 


O t H 


// 


n 


h. m. 


06 05 


06 10 


06 15 


06 20 


06 26 


5 


- 5 


15 


12 08 


12 18 


12 28 


12 39 


12 50 


- 9 


-10 


30 


18 07 


18 22 


18 38 


18 54 


19 11 


14 


16 


45 


24 02 


24 22 


24 43 


25 04 


25 27 


18 


21 


1 00 


29 51 


30 15 


30 41 


31 08 


31 36 


23 


-26 


1 15 


35 31 


36 00 


36 31 


37 02 


37 36 


-27 


31 


1 30 


41 02 


41 35 


42 11 


42 47 


43 26 


31 


-36 


1 45 


046 22 


47 00 


47 39 


48 21 


49 04 


-35 


40 


2 00 


51 29 


52 11 


52 55 


53 41 


54 29 


-39 


45 


2 15 


56 23 


57 09 


57 57 


58 47 


59 40 


43 


-49 


2 30 


1 01 02 


1 01 51 


1 02 43 


1 03 37 


1 04 34 


-46 


-53 


2 45 


1 05 24 


1 06 17 


1 07 12 


1 08 10 


1 09 12 


-50 


-57 


3 00 


1 09 29 


1 10 25 


1 11 24 


1 12 25 


1 13 30 


53 


-60 


3 15 


1 13 16 


1 14 14 


1 15 16 


1 16 21 


1 17 29 


-56 


63 


3 30 


1 16 43 


1 17 44 


1 18 49 


1 19 57 


1 21 08 


-58 


66 


3 45 


1 19 50 


1 20 54 


1 22 01 


1 23 11 


1 24 25 


-61 


69 


4 00 


1 22 36 


1 23 42 


1 24 51 


1 26 03 


1 27 20 


-63 


72 


4 15 


1 25 01 


1 26 08, 


1 27 19 


1 28 33 


1 29 52 


64 


-74 


4 30 


1 27 03 


1 28 12 


1 29 24 


1 30 40 


1 32 00 


-66 


-75 


4 45 


1 28 42 


1 29 52 


1 31 06 


1 32 23 


1 33 44 


68 


-76 


5 00 


1 29 59 


1 31 09 


1 32 24 


1 33 42 


1 35 04 


-69 


-77 


5 15 


1 30 52 


1 32 03 


1 33 18 


1 34 37 


1 35 59 


69 


-78 


5 30 


1 31 21 


1 32 33 


1 33 48 


1 35 07 


1 36 30 


-70 


78 


5 45 


1 31 27 


1 32 39 


1 33 54 


1 35 13 


1 36 35 


70 


-78 


6 00 


1 31 10 


1 32 21 


'1 33 36 


1 34 54 


1 36 16 


-69 


-78 


6 15 


1 30 30 


1 31 40 


1 32 54 


1 34 11 


1 35 32 


68 


-77 


6 30 


1 29 26 


1 30 35 


1 31 48 


1 33 04 


1 34 24 


67 


-76 


6 45 


1 27 59 


1 29 07 


1 30 18 


1 31 33 


1 32 52 


66 


-75 


7 00 


1 26 11 


. 1 27 17 


1 28 26 


1 29 39 


1 30 56 


65 


73 


7 15 


1 24 00 


1 25 04 


1 26 12 


1 27 23 


1 28 38 


64 


-72 


7 30 


1 21 28 


1 22 30 


1 23 36 


1 24 45 


1 25 57 


62 


69 


7 45 


1 18 36 


1 19 36 


1 20 39 


1 21 45 


1 22 54 


-60 


66 


8 00 


1 15 24 


1 16 21 


1 17 22 


1 18 25 


i 19 31 


-57 


64 


8 15 


1 11 53 


1 12 48 


1 13 45 


1 14 45 


1 15 48 


54 


61 


8 30 


1 08 04 


1 08 56 


1 09 50 


1 10 47 


1 11 47 


51 


58 


8 45 


1 03 58 


1 04 47 


1 05 38 


1 06 31 


1 07 27 


-48 


54 


9 00 


59 37 


1 00 22 


101 09 


1 01 59 


1 02 51 


-45 


-50 


9 15 


55 00 


55 42 


56 25 


57 11 


57 59 


42 


-46 


9 30 


50 10 


50 48 


51 27 


52 09 


52 53 


38 


42 


945 


45 08 


45 42 


46 17 


046 54 


47 34 


-34 


-38 


10 00 


0*39 54 


40 24 


40 55 


41 28 


42 03 


-30 


34 


10 15 


34 30 


34 57 


35 24 


35 52 


36 22 


-26 


-29 


10 30 


28 59 


29 20 


29 43 


30 07 


30 32 


-22 


24 


10 45 


23 19 


23 37 


23 55 


24 14 


24 35 


-18 


-20 


11 00 


17 35 


17 48 


18 02 


18 16 


18 31 


-13 


-15 


11 15 


11 46 


11 54 


12 04 


12 13 


12 23 


- 9 


-10 


11 30 


05 53 


05 58 


06 02 


06 07 


06 12 


- 4 


- 5 


11 45 


1 31 28 


1 32 40 


1 33 55 


1 35 14 


1 36 36 


-69 


-78 




h. m. 8. 
556 25 


h. fft, s. 

5 56 17 


h. tn. i. 
5 56 09 


h. m, s, 
5 56 00 


5 55 52 


+ 2 


8. 

+ 3 
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Table 4. — AzimtUh and apparent altitude 









Azimuth of Polaris computed for declination 88° 46'. 






Hour angle before 
















or after upper 
culmination. 
































Latitude 


Latitude 


Latitude 


LaUtude 


Latitude 


Latitude 






40°. 


41°. 


42°. 


43°. 


44°. 


46°. 




A. fn. 


o 1 n 


O 1 II 


o 1 n 


O 1 H 


din 


o / » 




15 


06 26 


06 32 


06 39 


06 45 


06 52 


07 00 




30 


12 50 


13 03 


13 15 


13 29 


13 43 


13 58 




45 


19 11 


19 30 


19 48 


20 08 


20 29 


20 52 




1 00 


25 27 


25 51 


26 16 


26 43 


27 10 


27 40 




1 15 


31 36 


32 05 


32 36 


33 09 


33 44 


34 21 




1 30 


37 36 


38 11 


38 48 


39 27 


40 09 


40 52 




1 45 


43 26 


44 07 


44 50 


45 35 


46 22 


47 12 




2 00 


49 04 


49 50 


50 39 


51 29 


52 23 


53 19 




2 15 


54 29 


55 20 


56 14 


57 10 


58 10 


59 12 




2 30 


59 40 


1 00 35 


1 01 34 


1 02 36 


1 03 41 


1 04 49 




2 45 


1 04 34 


1 05 34 


1 06 38 


1 07 44 


1 08 54 


1 10 08 




3 00 


1 09-12 


1 10 16 


1 11 24 


1 12 35 


1 13 50 


1 15 09 




3 15 


1 13 30 


1 14 38 


1 15 50 


1 17 06 


1 18 25 


1 19 49 




3 30 


1 17 29 


1 18 41 


1 19 57 


1 21 16 


1 22 39 


1 24 08 




3 45 


1 21 08 


1 22 23 


1 23 42 


1 25 04 


1 26 32 


1 28 04 


^^^^ 


4 00 


1 24 25 


1 25 43 


1 27 05 


1 28 31 


1 30 01 


1 31 37 


^^^^^m 


4 15 


1 27 20 


1 28 40 


1 30 04 


1 31 33 


1 33 07 


1 34 45 


^^^^^A 


4 30 


1 29 52 


1 31 14 


1 32 41 


1 34 12 


1 35 48 


1 37 29 


^^^^^H 


4 45 


1 32 00 


1 33 24 


1 34 53 


1 36 25 


1 38 04 


1 39 47 


^^^^m 


5 00 


1 33 44 


1 35 10 


1 36 40 


1 38 14 


1 39 54 


1 41 38 


^^^V 


5 15 


1 35 04 


1 36 30 


1 38 02 


1 39 37 


1 41 18 


1 43 04 


^^^^v 


5 30 


1 35 59 


1 37 26 


1 38 58 


1 40 34 


1 42 16 


1 44 02 


^^^^m 


5 45 


1 36 30 


1 37 57 


1 39 29 


1 41 05 


1 42 47 


1 44 34 


^^^mt 


6 00 


1 36 35 


1 38 02 


1 39 34 


1 41 10 


1 42 51 


1 44 38 


^^^■L 


6 15 


1 36 16 


1 37 43 


1 39 14 


1 40 49 


1 42 30 


1 44 16 


^^^^^ 


6 30 


1 35 32 


1 36 58 


1 38 28 


1 40 03 


1 41 42 


1 43 27 


^^^^^^p 


6 45 


1 34 24 


1 35 48 


1 37 17 


1 38 50 


1 40 28 


1 42 12 


^^^^^M 


7 00 


1 32 52 


1 34 15 


1 35 42 


1 37 13 


1 38 49 


1 40 31 


^^^m 


7 15 


1 30 56 


1 32 17 


1 33 42 


1 35 11 


1 36 45 


1 38 24 


^^H 


7 30 


1 28 38 


1 29 56 


1 31 19 


1 32 46 


1 34 17 


1 35 53 


^^^ 


7 45 


1 25 57 


1 27 13 


1 28 33 


1 29 56 


1 31 25 


1 32 58 


^^r 


8 00 


1 22 54 


1 24 07 


I 25 24 


1 26 45 


1 28 10 


1 29 40 


^ 


8 15 


1 19 31 


1 20 41 


1 21 55 


1 23 12 


1 24 .33 


1 25 59 




8 30 


1 15 48 


1 16 55 


1 18 05 


1 19 18 


1 20 35 


1 21 57 




8 45 


1 11 47 


1 12 49 


1 13 55 


1 15 05 


1 16 18 


1 17 35 




9 00 


1 07 27 


1 08 26 


1 09 28 


1 10 33 


1 11 41 


1 12 54 




9 15 


1 02 51 


1 03 45 


1 04 43 


1 05 43 


1 06 47 


1 07 54 




9 30 


57 59 


58 49 


59 42 


1 00 38 


1 01 37 


1 02 38 




9 45 


52 53 


53 39 


54 27 


55 18 


56 11 


57 07 




10 00 


47 34 


48 15 


48 58 


49 44 


50 32 


51 22 




10 15 


42 03 


42 39 


43 18 


43 58 


44 40 


45 25 




10 30 


36 22- 


36 53 


37 26 


38 01 


38 38 


39 16 




10 45 


30 32 


30 58 


31 26 


31 55 


32 26 


32 58 




11 00 


24 35 


24 56 


25 18 


25 42 


26 06 


26 32 




11 15 


18 31 


18 47 


19 04 


19 22 


19 40 


20 00 




11 30 


12 23 


12 34 


12 45 


12 57 


13 09 


13 23 




11 45 


06 12 


06 18 


06 23 


06 29 


06 36 


06 42 




Elongation: 
















Azimuth . . , 


1 36 36 


1 38 03 


1 39 35 


1 41 11 


1 42 53 


1 44 40 






h. in. 8. 


h. m. 8. 


h. m. 8. 


h. fn. 8. 


h. m. 8, 


h, fn. 8. 


I 


Hour angle. 


5 55 52 


5 55 43 


5 55 34 


5 55 24 


5 55 14 


5 55 04 
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of Polaris at different hour angle9 — Continued. 





' 








Correction for 1' in- 


Hour 


Azimuth of Polaris computed for declination 88^ 46*. 


crease in declina- 


angle 
before 






« 






tion of Polaris. 
















or after 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


Tjatitude 


Latitude 


upper 
culmi- 


46°. 


47°. 


48°. 


49°. 


50°. 


40°. 


50°. 


nation. 


o / // 


O t ft 


O f It 


O f ff 


O / /' 


ff 


// 


h, m. 


07 08 


07 16 


07 25 


07 34 


07 44 


- 5 


- 6 


15 


14 13 


14 30 


14 48 


15 06 


15 25 


-10 


—13 


30 


21 15 


21 40 


22 06 


22 33 


23 02 


-16 


-19 


45 


28 11 


28 44 


29 18 


29 55 


30 33 


21 


-25 


1 00 


34 69 


35 40 


36 23 


37 08 


37 56 


-26 


-32 


I 15 


41 38 


42 26 


43 17 


44 11 


045 08 


-31 


-38 


1 30 


48 05 


49 01 


49 59 


51 02 


52 07 


36 


-43 


1 45 


54 19 


55 22 


56 28 


57 38 


58 52 


—40 


49 


2 00 


1 00 18 


1 01 28 


1 02 41 


1 03 59 


1 05 21 


-45 


-54 


2 15 


1 06 01 


1 07 17 


1 08 38 


1 10 03 


1 11 32 


-49 


-59 


2 30 


1 11 26 


1 12 48 


1 14 15 


1 15 47 


1 17 24 


-53 


-64 


2 45 


1 16 32 


1 18 00 


1 19 33 


1 21 11 


1 22 54 


-57 


-68 


3 00 


1 21 17 


1 22 50 


1 24 29 


1 26 13 


1 28 02 


-60 


-72 


3 15 


1 25 40 


1 27 18 


1 29 02 


1 30 51 


1 32 46 


-63 


76 


3 30 


1 29 41 


1 31 23 


1 33 11 


1 35 05 


1 37 06 


-66 


—80 


3 45 


1 33 17 


1 35 03 


1 36 55 


1 38 54 


1 40 69 


-69 


-83 


4 00 


1 36 29 


1 38 18 


1 40 14 


1 42 16 


1 44 25 


-72 


-86 


4 15. 


1 39 15 


1 41 08 


1 43 06 


1 45 11 


1 47 24 


-74 


-88 


4 30 


1 41 35 


1 43 30 


1 45 31 


1 47 39 


1 49 54 


-75 


-90 


4 45 


1 43 29 


1 45 25 


1 47 28 


1 49 38 


1 51 55 


-76 


-91 


5 00 


1 44 55 


1 46 53 


1 48 57 


1 51 08 


1 53 27 


-77 


92 


5 15 


1 45 54 


1 47 53 


1 49 58 


1 52 10 


1 54 30 


-78 


-93 


5 30 


1 46 26 


1 48 25 


1 50 30 


1 52 43 


1 55 03 


-78 


-94 


5 45 


1 46 31 


1 48 29 


1 50 34 


1 52 46 


1 55 06 


78 


-93 


6 00 


1 46 08 


1 48 05 


1 50 10 


1 52 21 


1 54 40 


78 


93 


6 15 


1 45 18 


1 47 14 


1 49 17 


1 51 27 


1 53 44 


-77 


-92 


6 30 


1 44 01 


1 45 56 


1 47 56 


1 50 04 


1 52 20 


76 


91 


6 45 


1 42 18 


1 44 10 


1 46 09 


1 48 14 


1 50 27 


-75 


-89 


7 00 


1 40 09. 


1 41 59 


1 43 54 


1 45 57 


1 48 06 


73 


-87 


7 15 


1 37 35 


1 39 21 


1 41 14 


1 43 13 


1 45 19 


-72 


85 


7 30 


1 34 36 


1 36 19 


1 38 08 


1 40 03 


1 42 05 


69 


82 


7 45 


1 31 14 


1 32 53 


1 34 38 


1 36 29 


1 38 26 


-66 


-79 


8 00 


1 27 29 


1 29 04 


1 30 44 


1 32 30 


1 34 22 


-64 


-76 


8 15 


1 23 23 


1 24 53 


1 26 28 


1 28 09 


1 29 55 


61 


72 


8 30 


1 18 56 


1 20 21 


1 21 51 


1 23 26 


1 25 07 


-58 


68 


8 45 


1 14 10 


1 15 30 


1 16 54 


1 18 23 


1 19 57 


54 


-64 


9 00 


1 09 05 


1 10 19 


1 11 38 


1 13 01 


1 14 28 


-50 


59 


9 15 


1 03 44 


1 04 52 


1 06 04 


1 07 21 


1 08 41 


-46 


-55 


9 30 


58 07 


59 09 


1 00 15 


1 01 24 


1 02 38 


42 


-50 


9 45 


52 16 


53 12 


54 11 


55 13 


56 19 


-38 


-45 


10 00 


46 12 


47 01 


47 53 


48 49 


49 47 


34 


-40 


10 15 


39 57 


40 40 


41 25 


42 12 


43 02 


-29 


-34 


10 30 


33 32 


34 08 


34 46 


35 26 


36 08 


-24 


-29 


10 45 


27 00 


27 28 


27 59 


28 31 


29 05 


-20 


-23 


11 00 


20 20 


020 42 


21 05 


21 29 


21 55 


-15 


-18 


11 15 


13 36 


13 51 


14 06 


14 22 


14 39 


-10 


-12 


11 30 


06 49 


06 56 


07 04 


07 12 


07 21 


- 5 


- 6 


11 45 


1 46 32 


1 48 31 


1 50 36 


1 52 48 


1 55 08 


-78 


-93 




h. fn. t. 


A. fn. B, 


h. m. i. 


h. tn, 8. 


h. m. 8. 


8. 


8. 




5 54 53 


5 54 42 


5 54 31 


5 54 20 


5 54 07 


+ 3 


+ 6 
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Table 4. — Azimuth and apparent altitude 







Azimuth of Polaris computed for declination 88P 46'. 




Hour angle before 
or after upper 
culmination. 














Latitude 
50°. 


iiatitude 
5X°. 


Latitude 
&2P. 


Latitude 
53°. 


Latitude 

64°. 


Latitude 
55°. 


h. 711. 


O 1 II 


O 1 II 


O 1 II 


O 1 II 


O 1 II 


O 1 It 


15 


07 44 


07 54 


08 05 


08 17 


08 29 


08 42 


30 


15 25 


15 46 


16 08 


16 31 


16 56 


17 22 


045 


23 02 


23 33 


24 06 


24 41 


25 18 


25 57 


1 00 


30 33 


31 14 


31 58 


32 44 


33 33 


34 25 


1 15 


37 56 


38 47 


39 40 


40 38 


41 38 


42 43 


1 30 


45 08 


46 08 


47 12 


48 20 


49 32 


50 49 


1 45 


52 07 


53 17 


54 31 


55 49 


57 12 


58 41 


2 00 


58 52 


1 00 11 


1 01 34 


1 03 03 


1 04 37 


1 06 16 


2 15 


1 05 21 


1 06 48 


1 08 21 


1 09 59 


1 11 43 


1 13 33 


2 30 


1 11 32 


1 13 08 


1 14 48 


1 16 35 


1 18 29 


1 20 30 


2 45 


1 17 24 


1 19 07 


1 20 55 


1 22 51 


1 24 54 


1 27 04 


3 00 


1 22 54 


1 24 44 


1 26 41 


1 28 44 


1 30 55 


1 33 15 


3 15 


1 28 02 


1 29 59 


1 32 02 


1 34 13 


1 36 32 


1 39 00 


3 30 


1 32 46 


1 34 49 


1 36 58 


1 39 16 


1 41 42 


1 44 18 


3 45 


1 37 06 


1 39 14 


1 41 29 


1 43 52 


1 46 25 


1 49 07 


400 


1 40 59 


1 43 12 


1 45 32 


1 48 01 


1 50 39 


1 53 27 


4 15 


1 44 25 


1 46 42 


1 49 07 


1 51 40 


1 54 23 


1 57 16 


4 30 


1 47 24 


1 49 44 


1 52 13 


1 54 50 


. 1 57 37 


2 00 35 


4 45 


1 49 54 


1 52 17 


1 54 49 


1 57 29 


2 00 20 


2 03 21 


5 00 


1 51 55 


1 54 21 


1 56 54 


1 59 37 


2 02 31 


2 05 35 


5 15 


1 53 27 


1 55 54 


1 58 29 


2 01 15 


2 04 10 


2 07 16 


5 30 


1 54 30 


1 56 58 


1 59 34 


2 02 20 


2 05 16 


2 08 23 


5 45 


1 55 03 


1 57 31 


2 00 08 


2 02 53 


2 05 50 


2 08 58 


6 00 


1 55 06 


1 57 34 


2 00 10 


2 02 56 


2 05 52 


2 08 58 


6 15 


1 54 40 


1 57 06 


1 59 41 


2 02 26 


2 05 21 


2 08 26 


6 30 


1 53 44 


1 56 09 


1 58 43 


2 01 25 


2 04 18 


2 07 22 


6 45 


1 52 20 


1 54 42 


1 57 14 


1 59 54 


2 02 44 


2 05 45 


7 00 


1 50 27 


1 52 47 


1 55 15 


1 57 52 


2 00 39 


2 03 36 


7 15 


1 48 06 


1 50 23 


1 52 48 


1 55 21 


1 58 04 


2 00 57 


7 30 


1 45 19 


1 47 32 


1 49 52 


1 52 21 


1 54 59 


1 57 47 


7 45 


1 42 05 


1 44 13 


1 46 29 


1 48 53 


1 51 26 


1 54 08 


8 00 


1 38 26 


1 40 29 


1 42 40 


1 44 58 


1 47 25 


1 50 01 


8 15 


1 34 22 


1 36 20 


1 38 25 


1 40 38 


1 42 58 


1 45 27 


8 30 


1 29 55 


1 31 48 


1 33 47 


1 35 52 


1 38 06 


1 40 28 


8 45 


1 25 07 


1 26 53 


1 28 45 


1 30 44 


1 32 50 


1 35 04 


900 


1 19 57 


1 21 37 


1 23 22 


1 25 13 


1 27 11 


1 29 17 


9 15 


1 14 28 


1 16 01 


1 17 38 


1 19 22 


1 21 12 


1 23 08 


9 30 


1 08 41 


1 10 06 


1 11 36 


1 13 12 


1 14 53 


1 16 40 


9 45 


1 02 38 


1 03 55 


1 05 17 


1 06 44 


1 08 16 


1 09 53 


10 00 


56 19 


57 28 


58 42 


1 00 00 


1 01 23 


1 02 50 


10 15 


49 47 


50 48 


51 53 


53 02 


54 15 


55 32 


10 30 


43 02 


43 56 


44 52 


45 51 


46 54 


48 01 


10 45 


36 08 


36 52 


37 39 


38 29 


39 22 


40 18 


11 00 


29 05 


29 41 


30 18 


30 58 


31 41 


32 26 


11 15 


21 55 


22 22 


22 50 


23 20 


23 52 


24 26 


11 30 


14 39 


14 57 


15 16 


15 37 


15 58 


16 21 


11 45 


07 21 


07 30 


07 39 


07 49 


08 00 


08 11 


Elongation: 
Azimuth - . . 


1 55 08 


1 57 36 


2 00 13 


2 02 59 


2 05 55 


2 09 02 


Hour angle. 


h. m. 8. 
5 54 07 


h. m. 8. 
5 53 54 


h, Tft. 8. 

5 53 41 


h. m. 8. 
5 53 27 


h. ffl. 8. 

5 53 12 


5 62 57 
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of Polaris at different hour angles — Continued. 













Correction for I'in- 


Hour 


Azimuth of Polaris computed for declination 8SP 46'. 


creaae in declina- 


ang'le 












tion of Polaris. 


before 
















or after 
upper 
culmi- 


Latitude 


Latitude 


Latitude 


Latitude 


Latitude 


TAtltude 


Tiatitude 


56°. 


67°. 


68°. 


59°. 


60°. 


50°. 


60°. 


nation. 


O 1 II 


O 1 II 


O 1 II 


O 1 If 


O 1 fi 


// 


// 


h. m. 


08 56 


09 12 


09 28 


09 45 


10 03 


- 6 


- 8 


15 


17 50 


18 20 


18 53 


19 27 


20 04 


-13 


17 


30 


26 39 


27 24 


28 12 


29 03 


29 58 


19 


25 


45 


35 21 


36 20 


37 23 


38 31 


39 44 


-25 


33 


1 00 


43 52 


45 06 


46 24 


47 48 


49 19 


-32 


- 41 


1 15 


52 11 


53 39 


55 12 


56 52 


58 40 


-38 


- 49 


1 30 


1 00 16 


1 01 56 


1 03 44 


1 .05 40 


1 07 44 


-43 


57 


1 45 


1 08 03 


1 09 57 


1 11 58 


1 14 08 


1 16 28 


-49 


64 


2 00 


1 15 31 


1 17 37 


1 19 52 


1 22 16 


1 24 51 


54 


- 71 


2 15 


1 22 39 


1 24 56 


1 27 24 


1 30 01 


1 32 50 


59 


- 78 


2 30 


1 29 23 


1 31 52 


1 34 31 


1 37 21 


1 40 23 


-64 


84 


2 45 


1 35 43 


1 38 22 


1 41 12 


1 44 13 


1 47 28 


-68 


- 89 


3 00 


1 41 37 


1 44 25 


1 47 25 


1 50 37 


1 54 03 


-72 


94 


3 15 


1 47 03 


1 50 00 


1 53 08 


1 56 30 


2 00 07 


-76 


99 


3 30 


1 52 00 


1 55 04 


1 58 21 


2 01 51 


2 05 37 


80 


-104 


3 45 


1 56 26 


1 59 37 


2 03 01 


2 06 40 


2 10 34 


-83 


108 


4 00 


2 00 21 


2 03 38 


2 07 09 


2 10 54 


2 14 55 


-86 


-111 


4 15 


2 03 44 


2 07 06 


2 10 42 


2 14 32 


2 18 39 


-88 


114 


4 30 


2 06 34 


2 10 00 


2 13 40 


2 17 35 


2 21 47 


-90 


116 


4 45 


2 08 51 


2 12 20 


2 16 03 


2 20 02 


2 24 17' 


-91 


118 


5 00 


2 10 34 


2 14 05 


2 17 50 


2 21 51 


2 26 09 


92 


119 


5 15 


2 11 42 


2 15 14 


2 19 01 


2 23 04 


2 27 23 


-93 


120 


5 30 


2 12 17 


2 15 50 


2 19 36 


2 23 39 


2 27 58 


-94 


-120 


5 45 


2 12 17 


2 15 49 


2 19 35 


2 23 37 


2 27 56 


93 


-120 


6 00 


2 11 44 


2 15 14 


2 18 59 


2 22 59 


2 27 15 


93 


119 


6 15 

1 


2 10 37 


2 14 05 


2 17 47 


2 21 44 


2 25 57 


92 


118 


6 30 


2 08 57 


2 12 21 


2 16 00 


2 19 53 


2 24 03 


91 


116 


6 45 


2 06 44 


2 10 05 


2 13 39 


2 17 27 


2 21 32 


89 


114 


7 00 


2 04.00 


2 07 16 


2 10 45 


2 14 27 


2 18 26 


-87 


111 


7 15 


2 00 45 


2 03 55 


2 07 18 


2 10 54 


2 14 46 


85 


108 


7 30 


1 57 00 


2 00 04 


2 03 20 


2 06 49 


2 10 32 


82 


104 


7 45 


1 52 47 


1 55 43 


1 58 52 


2 02 12 


2 05 47 


-79 


100 


8 00 


1 48 06 


1 50 54 


1 53 54 


1 57 06 


2 00 32 


76 


96 


8 15 


1 42 58 


1 45 39 


1 48 30 


1 51 32 


1 54 47 


72 


- 91 


8 30 


1 37 26 


1 39 57 


1 42 39 


1 45 31 


1 48 35 


-68 


- 86 


8 45 


1 31 30 


1 33 51 


1 36 23 


1 39 05 


1 41 57 


64 


80 


9 00 


1 25 12 


1 27 24 


1 29 44 


1 32 14 


1 34 55 


59 


- 75 


9 15 


1 18 34 


1 20 36 


1 22 45 


1 25 03 


1 27 30 


-55 


69 


9 30 


1 11 37 


1 13 28 


1 15 25 


1 17 31 


1 19 45 


i -50 


63 


9 45 


1 04 23 


1 06 03 


1 07 48 


1 09 41 


1 11 41 


! 45 


- 56 


10 00 

1 


56 54 


58 22 


59 55 


1 01 34 


1 03 20 


-40 


- 50 


10 15 


49 12 


50 27 


51 48 


53 14 


54 45 


34 


43 


10 30 


41 18 


42 21 


43 28 


44 40 


45 57 


29 


36 


10 45 


33 14 


34 05 


34 59 


35 57 


36 59 


-23 


29 


11 00 


25 02 


25 41 


26 21 


27 05 


27 51 


18 


22 


11 15 


16 45 


17 10 


17 38 


18 07 


18 38 


12 


— 14 ' 


11 30 


08 23 


08 36 


08 50 


09 04. 


09 20 


6 


7 


11 45 


2 12 21 


2 15 54 


2 19 40 


2 23 43 


2 28 02 


93 


120 




h, ffl. 8. 


h, m. 8. 


h. fn. 8. 


k. m. 8. 


h. m. 8. 


8. 


8. 




5 52 41 


5 52 24 


5 52 06 


5 51 47 


5 51 27 


+ 5 


+ 7 






46061—08- 
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Table 4. — Azimuth and apparent altitude of Polaris at different hour angles — Continued. 





■ 




Apparent altitude of Polaris, computed for declination 88° 46' and 


Correc- 






Hour 


mean refraction. 


tion 


Hour 




angle 
before 




fori' 
in- 


angle 
before 




















or after 














- 


crease 


or after 




upper 
culmi- 
nation. 


Latitude 
30°. 


Latitude 
35°. 


Tiatitude 
40°. 


Tiatitude 
46°. 


Tiatitude 
50°. 


Latitude 
56°. 


Trfititude 
60°. 


in dec- 
lination 
of Po- 
laris. 


upper 
culmi- 
nation. 




h. m. 


o / 


o / 


o / 


o . ' 


O f 


o / 


o / 


/ 


h. m. 




000 


31 15.6 


36 15.3 


41 15.1 


46 14.9 


51 14.8 


56 14.6 


61 14.5 


-1.0 


000 




015 


31 15.4 


36 15.2 


41 14.9 


46 14.8 


51 14.6 


56 14.4 


61 14.3 


1.0 


15 




030 


31 14.9 


36 14.7 


41 14.5 


46 14.3 


51 14.2 


56 14.0 


61 13.8 


1.0 


30 




0451 


31 14.2 


36 13.9 


41 13.7 


46 13.5 


51 13.3 


56 13.2 


61 13.0 


1.0 


45 




100 


31 13.0 


35 12.8 


41 12.5 


46 12.3 


51 12.2 


56 12.0 


61 11.9 


-1.0 


100 




115 


31 11.6 


36 11.3 


41 11.1 


46 10.9 


51 10.8 


56 10.6 


61 10.4 


0.9 


115 




130 


31 09.9 


36 09.6 


41 09.4 


46 09.2 


51 09.0 


56 08.8 


61 08.6 


0.9 


130 




145 


31 07.9 


36 07.6 


41 07.3 


46 07.2 


51 07.0 


56 06.8 


61 06.6 


0.9 


145 






200 


31 05.6 


36 05.3 


41 05.0 


46 04.8 


51 04.6 


56 04.4 


61 04.2 


-0.8 


200 






215 


31 03.0 


36 02.7 


41 02.4 


46 02.2 


51 02.0 


56 01.8 


61 01.6 


-0.8 


2 15 






2 30 


31 00.1 


35 59.8 


40 59.5 


45 59.3 


50 59.1 


55 58.9 


60 58.7 


-0.8 


230 






2 45 


30 57.0 


35 56.7 


40 56.5 


45 56.2 


50 56.0 


55 55.8 


60 55.5 


-0.7 


2 45 




j^^^^ 


300 


30 53.7 


35 53.4 


40 53.1 


45 52.9 


50 52.6 


55 52.3 


60 52.1 


0.7 


300 




^^^^^^k 


315 


30 50.1 


35 49.8 


40 49.5 


45 49.2 


50 49.0 


55 48.8 


60 48.5 


0.6 


315 


I^^^^^B 


3 30 


30 46.4 


35 46.0 


40 45.7 


45 45.5 


50 45.2 


55 45.0 


60 44.7 


-0.6 


3 30 


^^^^^m 


345 


30 42.4 


35 42.1 


40 41.8 


45 41.5 


50 41.3 


55 41.0 


60 40.7 


0.5 


3 45 


^^^^^^V 


• 400 


30 38.3 


35 38.0 


40 37.6 


45 37.4 


50 37.1 


55 36.8 


60 36.5 


0.5 


400 


^^^^^^m 


415 


30 34.0 


35 33.6 


40 33.3 


45 33.0 


50 32.8 


55 32.5 


60 32.1 


0.4 


4 15 


^^^^^^m 


4 30 


30 29.6 


35 29.2 


40 28.9 


45 28.5 


50 28.3 


55 28.0 


60 27.6 


0.4 


4 30 


^^^^m 


445 


30 25.0 


35 24.6 


40 24.3 


45 24.0 


50 23.7 


55 23.4 


60 23.0 


0.3 


4 45 


^^^V 


500 


30 20.4 


35 20.0 


40 19.7 


45 19.4 


50 19.1 


55 18.8 


60 18.4 


-0.2 


5 00 


^^^^^L 


515 


30 15.6 


35 15.3 


40 14.9 


45 14.6 


50 14.3 


55 14.0 


60 13.6 


0.2 


5 15 


^^^^^■k 


5 30 


30 10.8 35 10.4 


40 10.1 


45 09.9 


50 09.6 


55 09.2 


60 08.8 


0.1 


5 30 


^^^^^^H 


5 45 


30 06.0 


35 05.6 


40 05.3 


45 05.0 


50 04.7 


55 04.4 


60 04.0 


0.0 


5 45 


^^^^^B 


600 


30 01.2 


35 00.8 


40 00.5 


45 00.2 


49 59.9 


54 59.5 


59 59.1 


0.0 


600 


^^^^K 


615 


29 56.4 


34 56.0 


39 55.6 


44 55.3 


49 55.0 


54 54.7 


59 54.3 


40.1 


6 15 


^^^^^^v 


6 30 


29 51.6 


34 51.2 


39 50.8 


44 50.5 


49 50.2 


54 49.9 


59 49.6 


+0.1 


6 30 


^^^^^^^ 


645 


29 46.8 


34 46.4 


39 46.0 


44 45.7 


49 45.5 


54 45.1 


59 44.8 


-fO.2 


6 45 


^^^^r 


700 


39 42.1 


34 41.7 


39 41.4 


44 41.1 


49 40.8 


54 40.4 


59 40.1 


-fO.3 


700 


^^m 


715 


29 37.5 


34 37.1 


39 36.8 


44 36.4 


49 36.2 


54 35.8 


59 35.4 


-fO.4 


715 


^^K 


730 


29 33.0 


34 32.6 


39 32.3 


44 32.0 


49 31.7 


54 31.4 


59 31.0 


-fO.4 


7 30 


■F 


745 


29 28.6 


34 28.2 


39 27.9 


44 27.6 


49 27.3 


54 27.0 


59 26.7 


-fO.5 


7 45 


^t 


800 


29 24.4 


34 24.0 


39 23.7 


44 23.4 


49 23.1 


54 22.8 


59 22.5 


-fO.5 


800 


H 


815 


29 20.3 


34 19.9 


39 19.6 


44 19.3 


49 19.0 


54 18.8 


59 18.4 


+0.6 


8 15 


V 


8 30 


29 16.4 


34 16.0 


39 15.7 


44 15.4 


49 15.2 


54 14.9 


59 14.6 


+0.6 


8 30 


w 


845 


29 12.7 


34 12.3 


39 12.0 


44 11.7 


49 11.5 


54 11.2 


59 11.0 


+0.7 


8 45 


r 


900 


29 09.2 


34 08.8 


39 08.5 


44 08.3 


49 08.1 


54 07.9 


59 07.6 


+0.7 


900 


1 


915 


29 05.9 


34 05.5 


39 05.3 


44 05.0 


49 04.8 


54 04.5 


59 04.3 


+0.8 


9 15 




9 30 


29 02.8 


34 02.5 


39 02.2 


44 02.0 


49 01.8 


54 01.5 


59 01.3 


+0.8 


9 30 




945 


29 00.0 


33 59.7 


38 59.4 


43 59.2 


48 59.0 


53 58.8 


58 58.6 


+0.8 


9 45 




1000 


28 57.5 


33 57.2 


38 56.9 


43 56.7 


48 56.6 


53 56.4 


58 56.1 


+0.9 


110 00 




1015 


28 55.3 


33 55.0 


38 54.7 


43 54.5 


48 54.3 


53 54.1 


58 53.9 


+0.9 


10 15 




1030 


28 53.3 


33 53.0 


38 52.8 


43 52.5 


48 52.4 


53 52.1 


58 52.0 


+0.9 


10 30 




1045 


28 51.6 


33 51.3 


38 51.1 


43 50.8 


48 50.7 


53 50.5 


58 50.3 


+0.9 


10 45 




1100 


28 50.2 


33 49.9 


38 49.7 


43 49.5 


48 49.4 


53 49.1 


58 49.0 


+1.0 


1100 




1115 


28 49.2- 


33 48.9 


38 48.6 


43 48.4 


48 48.2 


53 48.0 


58 47.9 


+1.0 


1115 




1130 


28 48.4 


33 48.1 


38 47.8 


43 47.6 


48 47.5 


53 47.2 


58 47.1 


+1.0 


1130 




1145 


28 47.9 


33 47.6 


38 47.4 


43 47.1 


48 47.0 


53 46.8 


58 46.7 


+1.0 


1145 






12 00 


28 47.7 


33 47.4 


38 47.2 


43 47.0 


48 46.8 


53 46.7 


58 46.6 


+1.0 


12 00 
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Fig. 7.— Construction of polyconic projection. IS' of latitade and longitude; scale 1:48000. Construc- 
tion lines (to be drawn in pencil) dotted; final projection lines full. 



EXAMPLE OF USE OF PROJECTION TABLES. 

Let it be required to construct a projection for the area between parallels of 40^ (XK 
and 40° 15' and meridians 90° OO' and 90° 15' on a scale of 1:48000 (4,000 feet=l inch). 
For this scale it is customary to show meridians or parallels at intervals of 5 minutes, 
though any other desired interval may be adopted. 

Through the center of the paper (see diagram, fig. 7) draw two fine pencil lines 
a-6 and c-d exactly perpendicular to each other. The vertical line will be the meri- 
dian of 90° 07' 30" and the intersection of the horizontal line with the vertical line 
will be a point on the parallel of 40° 07' 30". From the column headed "Meridional 
distance'' Table 9, page 82, opposite 40° in column "Latitude of parallel," take 
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the value of a Ishitude interval of 5^, which is 7.588 inches; lay off half of this interval 
or 3.794 inches, on the central meridian above and below the horizontal line; these 
distances will give points e and/, on the parallels of 40° 10^ and 40° OS'', respectively. 
The distance, 7.588 inches, laid off above and below the latter points will give points 
g and h for latitudes 40° \f/ and 40° 00^. Through each of these points draw a 
line parallel to the horizontal line and perpendicular to the vertical line first drawn. 

In a similar manner lay off points on the east and west lines through latitude 
points 40° (A), and 40° 15^ (gr), by measuring from the meridian east and west dis- 
tances obtained from the columns headed "Abscissas of developed parallel" in 
Table 9, page 82, for the appropriate latitude and for the longitude intervals of 2Y 
and lY. Thus, for 40°, the tabular value for 2Y is 2.919 inches, for W it is 5.837 
inches, and for lY it is 8.755 inches. The points so found (t, j, /:, I) will be on the 
meridians of 90° 00^ 90° 05^ 90° 10^ and 90° 15^ Find similar points for latitude 
40° 15^, and join corresponding points with light pencil lines. In order to find points 
on these meridians where each parallel of latitude crosses, take from the columns 
headed "Ordinates of developed parallel" in Table 9, on the same page, opposite 
the given latitude 40°, the distance for the "Longitude interval" 2J^ and 7J^ (the 
value of 2Y for the 1:48000 scale is inappreciable, being less than 0.001 inch); lay 
these distances off northward along the meridian from the horizontal lines, giving 
points a;, y^ 2, etc., on the desired parallels, and through these points draw curved 
^ lines concave toward the north. After testing the accuracy of the plotting by com- 
paring the length of the diagonals f-i—f-l^ h-m=h-n, etc., the projection may be 
inked in. 

In a similar manner projections may be constructed for other scales or areas. 
Table 7, for the scale of 1:63360 (1 mile to 1 inch), may be used for any even fraction 
or multiple of a mile. The distance between parallels being found from column 
"Meridional distance;" distances not given may be found by simple proportion 
except for "ordinates of developed parallel," which increase as the square of the 
distance from the central meridian. For scales of any number of thousands of feet 
to 1 inch, use suitable fractions of the distance given for scale 1:12000 (1,000 feet to 
1 inch) in Table 10. 

For maps of large areas Table 5 gives the actual or full scale distances in meters. 
These may be divided by the proper scale ratio and the distances so found platted with 
a metric scale or reduced to feet by the table on page 268; the X values are the dis- 
tances from the central horizontal line measured tp the north or south, and the 
corresponding Y values give the offsets northward to points on the curved parallels. 
The distances measured east and west from the central meridian are those in the 
part of Table 5 entitled "Arcs of the parallel" (p. 39), each to be taken for the 
proper latitude. For projections of large extent the meridians differ sensibly from 
straight lines and they as well as the parallels must be drawn as curves. 
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Table 5. — For projection of maps of large area^s. y 

[The ratio of the yard to the meter as stated by Clarke, namely, 1 meter « 1.0^8623 yacds » 39.370432 

inches, is that used in the table.] 

LENGTHS OF DEGREES OF THE MERIDIAN. 



Latitude. 


Meters, a 


Statute 
miles. 


Latitude. 


Meters, a 


Statute 
miles. 


o 




110, 567. 2 


68.704 


o 

45 


111, 130. 9 


69.054 


1 


110, 567. 6 


68.704 


46 


111, 150. 6 


69.066 


2 


110, 568. 6 


68.705 


47 


111, 170. 4 


69.079 


3 


110, 570. 3 


68.706 


48 


111, 190. 1 


69.091 


4 


110, 572. 7 


68. 708 


49 


111, 209. 7 


69. 103 


5 


110, 575. 8 


68. 710 


50 


111, 229. 3 


69. 115 


6 


110, 579. 5 


68. 712 


51 


111,248.7 


69. 127 


7 


110, 583. 9 


68.715 


52 


111,268.0 


69. 139 


8 


110, 589. 


68.718 


53 


111,287.1 


69. 151 


9 


110, 594. 7 


68. 721 


54 


111,306.0 


69. 163 


10 


110, 601. 1 


68. 725 


55 


111, 324. 8 


69. 175 


11 . 


110,608.1 


68.730 


56 


111, 343. 3 


69.186 


12 


110, 615. 8 


68.734 


57 


111, 361. 5 


69. 197 


13 


110, 624. 1 


68. 739 


58 


111,379.5 


69.209 


14 


110,633.0 


68.744 


59 


111,397.2 


69. 220 


15 


110, 642. 5 


68. 751 


60 


111,414.5 


69.230 


16 


110,652.6 


68.757 


61 


111,431.5 


69. 241 


17 


110, 663. 3 


68.764 


62 


111,448.2 


69. 251 


18 


110,674.5 


68.771 


63 


111,464.4 


69. 261 


19 


110, 686. 3 


68.778 


64 


111,480.3 


69.271 


20 


110, 698. 7 


68.786 


65 


111, 495. 7 


69. 281 


21 


110,711.6 


68.794 


66 


111,510.7 


69.290 


22 


110,725.0 


68. 802 


67 


111,525.3 


69.299 


23 


110, 738. 8 


68.811 


68 


111, 539. 3 


69.308 


24 


110, 753. 2 


68.820 


69 


111, 552. 9 


69. 316 


25 


110, 768. 


68.829 


70 


111,565.9 


69.324 


26 


110, 783. 3 


68.839 


71 


111, 578. 4 


69.332 


27 


110, 799. 


68.848 


72 


111, 590. 4 


69.340 


28 


110, 815. 1 


68.858 


73 


111,601.8 


69.347 


29 


110, 831. 6 


68.869 


74 


111. 612. 7 


69.354 


30 


110, 848. 5 


68.879 


75 


111, 622. 9 


69.360 


31 


110, 865. 7 


68.890 


76 


111, 632. 6 


69.366 


32 


110, 883. 2 


68.901 


77 


111, 641. 6 


69. 372 


33 


110, 901. 1 


68.912 


78 


111, 650. 


69. 377 


34 


110, 919. 2 


68.923 


79 


111, 657. 8 


69.382 


35 


110, 937. 6 


68.935 


80 


•111,664.9 


69.386 


36 


110, 956. 2 


68.946 


81 


111, 671. 4 


69.390 


37 


110, 975. 1 


68. 958 


82 


111, 677. 2 


69. 394 


38 


110, 994. 1 


68.969 


83 


111, 682. 4 


69. 397 


39 


111, 013. 3 


68. 981 


84 


111,686.9 


69.400 


40 


111, 032. 7 


68.993 


85 


111, 690. 7 


69.402 


41 


111, 052. 2 


69.006 


86 


111, 693. 8 


69.404 


42 


111,071.7 


69. 018 


87 


111, 696. 2 


69.405 


43 


111, 091. 4 


69. 030 


88 


111, 697. 9 


69.407 


44 


111, 111. 1 


69.042 


89 


111, 699. 


69.407 


45 


111, 130. 9 


69.054 


.90 


111, 699. 3 


69.407 




a These quantities express the number of meters and statute miles contained within an arc of which 
the degree of latitude named is the middle; thus, the quantity 111,032.7, opposite latitude 40°, U the 
number of meters between latitude 89° 80^ and latitude 40° SO'. 
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Table 5. — For projection of maps of large areas — Continued. 

[Extracted from Appendix No. 6, U. 8. Coast and Geodetic Survey Report for 1884.] 

LENGTHS OF DEGREES OF THE PARALLEL. 



Latitude. 


Meters. 


Statute 
miles. 


Tiatitude. 


Meters. 

• 


Statute 
miles. 


o 




Ill, 321 


69. 172 


o 

45 


78,849 


48.995 


1 


111,304 


69. 162 


46 


77,466 


48.136 


2 


111,253 


69. 130 


47 


76,058 


47. 261 


3 


111, 169 


69. 078 


48 


74, 628 


46.372 


4 


111,051 


69.005 


49 


73, 174 


45.469 


5 


110,900 


68. 911 


50 


71, 698 


44.552 


6 


110, 715 


68. 795 


51 


70,200 


43. 621 


7 


110,497 


68. 660 


52 


68,680 


42. 676 


8 


110,245 


68.504 


53 


67, 140 


41.719 


9 


109, 959 


68. 326 


54 


65,578 


40. 749 


10 


109,641 


68.129 


55 


63,996 


39.766 


11 


109, 289 


67. 910 


56 


62, 395 


38.771 


12 


108,904 


67. 670 


57 


60,774 


37. 764 


13 


108, 486 


67. 410 


58 


59,135 


36. 745 


14 


108, 036 


67. 131 


59 


57, 478 


35.716 


15 


107, 553 


66.830 


60 


55,802 


34.674 


16 


107, 036 


66.510 


61 


54,110 


33. 623 


17 


106, 487 


66.169 


62 


52,400 


32.560 


18 


105,906 


65.808 


63 


50, 675 


31.488 


19 


105,294 


65.427 


64 


48,934 


30.406 


20 


104,649 


65. 026 


65 


47, 177 


29. 315 


21 


103, 972 


64.606 


66 


45, 407 


28. 215 


22 


103, 264 


64.166 


67 


43, 622 


27.106 


23 


102, 524 


63.706 


68 


41,823 


25. 988 


24 


101 , 754 


63. 228 


69 


40,012 


24.862 


25 


100, 952 


62.729 


70 


38, 188 


23.729 


26 


100, 119 


62. 212 


71 


36,353 


22. 589 


27 


99,257 


61.676 


72 


34,506 


21.441 


28 


98,364 


61. 122 


73 


32,648 


20. 287 


29 


97,441 


60.548 


74 


30,781 


19. 127 


30 


96,488 


59. 956 


75 


28,903 


17.960 


31 


95, 506 


59.345 


76 


27, 017 


16. 788 


32 


94, 495 


58. 716 


77 


25, 123 


15. 611 


33 


93, 455 


58. 071 


78 


23, 220 


14. 428 


34 


92, 387 


57.407 


79 


21, 311 


13.242 


35 


91, 290 • 


56. 725 


80 


19,394 


12.051 


36 


90,166 


56. 027 


81 


17, 472 


10.857 


37 


89, 014 


55. 311 


82 


15,545 


9.659 


38 


87,835 


54.579 


83 


13, 612 


8.458 


39 


86,629 


53.829 


84 


11,675 


7.255 


40 


85,396 


53.063 


86 


9,735 


6.049 


41 


84, 137 


52. 281 


86 


7,792 


4.842 


42 


82,853 


51.483 


87 


5,846 


3.632 


43 


81,543 


50.669 


88 


3,898 


2.422 


44 


80, 208 


49.840 


89 


1,949 


1.211 


45 


78,849 


48. 995 


90 





0.000 
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Tablb 5. — For projection of maps of large areas — Continued. 
(EoLtraxited from Appendi;c No. 6, U. S. Coast and Geodetic Survey Report for 1884.] 

ARCS OF THE PARALLEL IN METERS. 



T/atitude. 


Value of r. 


Tiatitude. 


Value of 1'. 


Tiatitude. 


Value of 1'. 


o / 

24 00 


1695. 9 


o / 

33 00 


-1557. 6 


o / 

42 00 


1380.9 


10 


1693. 7 


10 


1554.7 


10 


1377. 3 


20 


1691.5 


20 


1551.7 


20 


1373. 7 


30 


1689.3 


30 


1548. 7 


30 


1370. 


40 


1687.0 


40 


1545.8 


40 


1366.4 


50 


1684. 8 


50 


1542. 8 


50 


1362.7 


25 00 


1682. 5 


34 00 


1539. 8 


43 00 


1359.1 


10 


1680. 3 


10 


1536. 8 


10 


1365.4 


20 


1678. 


20 


1533. 7 


20 


1351.7 


30 


1675. 7 


30 


1530. 7 


30 


1348.0 


40 


1673. 3 


40 


1527. 6 


40 


1344.3 


50 


1671.0 


50 


1524. 6 


50 


1340.5 


26 00 


1668.7 


35 00 


1521. 5 


44 00 


1336.8 


10 


1666.3 


10 


1518. 4 


10 


1333. 1 


20 


1663.9 


20 


1515. 3 


20 


1329.3 


30 


1661. 5 


30 


1512. 2 


30 


1325.5 


40 


1659.1 


40 


1509.1 


40 


1321.7 


50 


1656.7 


50 


1505. 9 


50 


1318. 


27 00 


1654.3 


36 00 


1502. 8 


45 00 


1314. 2 


10 


1651.8 


10 


1499.6 


10 


1310. 3 


20 


1649. 4 


20 


1496.4 


20 


1306.5 


30 


1646.9 


30 


1493. 2 


30 


1302.7 


40 


1644.4 


40 


1490. 


40 


1298.8 


50 


1641. 9 


50 


1486. 8 


50 


1295.0 


28 00 


1639.4 


37 00 


1483. 6 


46 00, 


1291.0 


10 


1636.9 


10 


1480. 3 


10 


1287. 2 


20 


1634. 3 


20 


1477. 1 


20 


1283.3 


30 


1631.8 


30 


1473. 8 


30 


1279.4 


40 


1629.2 


40 


1470. 5 


40 


1275. 5 


50 


1626. 6 


50 


1467. 2 


50 


1271. 6 


29 00 


1624. 


38 00 


1463. 9 


47 00 


1267. 6 


10 


1621. 4 


10 


1460.6 


10 


1263. 7 


• 20 


1618. 8 


20 


1457. 3 


20 


1259. 7 


30 


1616. 1 


30 


1453. 9 


30 


1255. 8 


40 


1613. 5 


40 


1450. 6 


40 


1251. 8 


50 


1610.8 


50 


1447. 2 


50 


1247. 8 


30 00 


1608. 1 


39 00 


1443.8 


48 00 


1243. 8 


10 


1605.4 


10 


1440.4 


10 


1239.8 


20 


1602. 7 


20 


1437. 


20 


1235.8 


30 


1600.0 


30 


1433. 6 


30 


1231. 7 


40 


1597. 3 


40 


1430. 2 


40 


1227. 7 


50 


1594. 5 


50 


1426. 7 


50 


1223. 6 


31 00 


1591. 8 


40 00 


1423. 3 


49 00 


1219. 6 


10 


1589. 


10 


1419.8 


10 


1215. 5 


20 


1586.2 


20 


1416. 3 


20 


1211.4 


30 


1583. 4 


30 


1412. 8 


30 


1207.3 


40 


1580. 6 


40 


1409.3 


40 


1203.2 


50 


1577. 8 


50 


1405. 8 


50 


1199.1 


32 00 


1574. 9 


41 00 


1402.3 


50 00 


1195.0 


10 


1572. 1 


10 


1398. 8 


. 10 


1190.8 


20 


1569. 2 


20 


1395. 2 


20 


1186.7 


30 


1566. 3 


30 


1391. 6 


30 


1182. 5 


40 


1563.4 


40 


1388. 1 


40 


1178. 4 


50 


1560.5 


50 


1384. 5 


50 


1174. 2 
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Table 


b.—Fiir projections of mapg 


of large oreo*— Continued. 










30OBDINATES OF CUKVATURE. 












«.l eeale.- 


Values of X 


ao<,Yl-me»™. 






"«"•"■■ 


Utltud.26". 


Latitude 26°. 


fS: 


X 


y 


^f!- 


X 


Y 


■SI!- 


X 


Y 


1 w 


101 VBS 


sei 


- 


100,961 


372 


1 00 








aelsoo 


1,445 




201896 


1.489 




^:^i 


1.582 




SOS, 237 






.S02.831 






300; 382 




i 00 


406,959 


8,778 




403.749 


5; 957 








& 00 


508,600 


9028 


5 00 


504,646 


9,907 


6 00 


500 476 


9.674 






is! 001 




005, 14 


13, 401 


6 00 


mi'. UK 












706,349 


18,239 


7 00 


700,601 




8 00 


813.690 


23,109 


8 00 




23 821 


8 DO 




ii:^ 






2B,24S 




907^899 


30,146 


9 00 


9Da|s64 


31,011 


10 00 




36,102 


10 DO 






10 00 


1,000.218 




11 00 




43,679 


11 00 


1^109.252 


45! 026 








12 00 


i'-^'^ 


51,977 


12 00 


1,209,841 


w:578 


12 00 


ia90l747 


Kim 




1,320,919 


60, 9M 


13 00 








1 299 409 




14 DO 


1,422,206 




14 00 


l|410',81fl 


721909 


14 00 


1;^;^ 


741998 


IS oo 


1,623,420 






1,511,190 


es,fi85 








16 00 


1.624,5S« 




16 00 








:5^;9H 


















1; 697; '287 




18 00 




msw 








18 00 


1,796,4(10 


123! 899 






130,184 






134,188 






138,023 


M 00 


2,028.240 


H225 


20 00 




148, 60S 




1,994,685 






2,128,918 


58,981 






163,862 










2,229,488 


74.461 






misofi 






184!^ 




2,329,M8 






2:310;771 


196,482 




2|290|S82 






a, 480,287 


207*630 


24 00 




213,891 




2;389;8S7 


m^ 




a,6J0,805 


22.MS8 




2,609,518 


282.038 










2,630.5% 






2:6oe:669 






2! 585! 978 




27 00 


2,730,5M 


262] 487 


27 00 


2,707,718 


270'fi21 










2,830,374 


282,22.5 




2,806.600 


290 859 


28 00 








2.930.062 


302,671 




2 905 329 


311 925 








30 00 


3,D29,58'J 




_„ 


3; 003! 900 




SS^ 


2! 977; 281 


343:197 
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Table 5. — For projections of maps of large areas — Continued. 

COORDINATES OF CURVATURE. 







Natural scale.- 


• 

-Values of X and Y in meters. 




' 




Latitude 27< 


m 




Latitude 28^ 


• 






Latitude 29° 


m 


Longi- 
tude. 


X 


m 

Y 


Longi- 
tude. 


X 


• 

Y 


Longi- 
tude. 


X 


Y 


o / 




, 


o / 


■ 




o 


/ 






1 00 

2 00 

3 00 

4 00 


99,256 
196,606 
297,742 
396,960 


898 
1,573 
3,589 
6,291 


1 00 

2 00 

3 00 

4 00 


98.363 
196.719 
295.062 
893.385 


403 
1.612 
3,627 
6.447 


1 

2 
3 
4 


00 
00 
00 
00 


97.439 
194.872 
292,291 
389.689 


412 
1,649 
8,710 
6,595 


5 00 

6 00 

7 00 

8 00 

9 00 


496,154 
595,316 
694,440 
79S,.522 
892,554 


9,829 
14.154 
19,264 
25.159 
31,839 


5 00 

6 00 

7 00 

8 00 

9 00 


491,682 
589.945 
688.168 
786,347 
884.472 


10,073 
14.505 
19.741 
25.782 
32.627 


5 
6 

7 
8 
9 


00 

00 

00 

00* 

00 


487,059 
584,894 
681.687 
778,931 
876, 120 


10.305 
14.838 
20,194 
26,874 
33,376 


10 00 

11 00 

12 00 

13 00 

14 00 


991,529 
1,090,442 
1,189,287 
1,288,057 
1,386,746 


39,303 
47,551 
66,583 
66,896 
76.995 


10 00 

11 00 

12 00 

13 00 

14 00 


982,587 
1.080.587 
1,178,464 
1,276,312 
1,374.075 


40,276 
48.728 
57.983 
68.040. 

78.899 


10 
11 
12 
13 
14 


00 
00 
00 
00 
00 


978,246 
1,070.802 
1.167.282 
1,264.178 
1,360,983 


41,199 
49,845 
59,318 
69.601 
80.706 


15 00 

16 00 

17 00 

18 00 

19 00 


1,485,348 
1,683,867 
1.682,267 
1,780,570 
1,878,762 


88,374 
100,534 
113,474 
127.193 
141.690 


15 00 

16 00 

17 00 

18 00 

19 00 


1.471.745 
1,569,315 
1,666,781 
1,764,135 
1,861,371 


90.558 
103.017 
116,2/5 
130.331 
145.185 


15 
16 
17 
18 
19 


00 
00 
00 
00 
00 


1.457,691 
1,554,295 
1,680,787 
1,747,161 
1.848.410 


92.631 
106.375 
118.985 
183.311 
146,602 


20 00 

21 00 

22 00 

23 00 

24 00 


1,976,836 
2,074,786 
2,172,606 
2,270.289 
2,367,830 


166.966 
173.018 
189,845 
207.447 
225,823 


20 00 

21 00 

22 00 

23 00 

24 00 


1.958,481 
2,055,460 
2,152,302 
2,248,998 
2,345,544 


160,885 
177.280 
194.518 
212.550 
231.374 


20 
21 
22 
23 
24 


uo 

00 
00 
00 
00 


1,989,527 
2,085,605 
2.181,338 
2,227,020 
2,322,539 


164.506 
181,324 
198.968 
217.892 
236,640 


25 00 

26 00 

27 00 

28 00 

29 00 
SO 00 


2,465,222 
2,662,459 
2,659,535 
2,756,445 
2,853,181 
2,949,739 


244,970 
264.889 
285.577 
307.085 
829,259 
352.249 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2.441.932 
2.538.166 
2.634.210 
2.730.087 
2.825,779 
2.921.284 


260.988 
271.391 
292,i)82 
314.559 
337.321 
360,866 


25 
26 
27 
28 
29 
30 


00 
00 
00 
00 
00 
00 


2,417,893 
2,518,074 
2,606.075 
2,702,890 
2,797,511 
2,891,981 


256,695 
277,558 
299.224 
321.694 

944. wO\ 

869,086 
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T.A.BI.E 


5. — F'/r jirojedion 


u> of maps 


flnrge ar«w— Continued. 








COORDINATEB OF CITKVATURE. 










NMiW scale.- 


ValueeofX 


aodYia- 


— 






L«litndB80", 


Latitude 310. 


Latitude 32°. 


as- 


X 


V 


as- 


^ 




Longi- 
tude. 


- 


- 


;i 


«« 


.a 


1 00 


90,605 


429 


1 00 


94,494 


437 


S 00 


19-^eS7 




2 00 


191. 0U2 


1.717 


2 00 


188. S80 


1,718 


B OD 


■iSt,4Si 


a! 789 


3 CO 




»,8«3 


8 00 




3,933 


.4 00 


3»5,»75 


b;7s,', 


4 00 


381 i 943 




4 00 


3771894 


fi.991 


li 00 


4B2,2SH 


10,523 


5 00 




10.729 


b 00 


472,307 


10,922 


6 00 


578.665 


15.153 


« 00 


■572! 760 




6 00 


666.680 


16,727 




D74.V98 


S0,(;23 


7 00 






7 00 




21,104 


» 00 




M,934 


8 00 


7a3,'s9'J 


27;4«1. 


8 CO 


766^272 






W17!502 




9 00 




S4,7.'!l 


9 00 


849,475 








42,074 


10 00 


953,777 




10 00 


94.3,605 


43,««7 


12 00 


1,0IW;7« 


6o;«« 

60,370 


n 00 
12 00 


1,048. S.'W 


at: 898 
61.753 


11 00 1 

12 00 J 


13i;616 


52.829 
62:861 


H 00 


1; 347; 477 


82; 416 


IS 00 

14 00 


i;s«|5ei 


«4;il24 


13 00 I 

14 00 1 


22.^480 
319, '289 


85:529 






94,591 


1ft 00 


l,428,2.'i7 


96.437 


16 00 1 


412,885 


98,164 








16 00 








506,411 


111,664 






121; 449 


17 00 




viA,taj> 


17 00 1 


599,808 




18 00 


l!7»!654 


1B«,I27 


18 DO 


U Til] 621 


138.777 


18 00 I 




i4i:256 




1,824,887 


!5i:637 


1» 00 


1, 805,810 


1M,5B» 


19 OO 1 


786; 182 


157:34s 










1, 899, 352 




20 00 1 






n 00 


2! oh! 930 


lR5!l47 


21 00 




188^741 


21 00 1 




192:105 


22 00 


2;iob;725 


M3:H3 


22 00 


2; 08?: 468 


■207. OSS 


22 00 2 




210772 








23 00 


2.181.027 


226.270 


23 00 2 


157,035 


230,295 




2;298;Ra.', 






2,274.411 


246.296 


24 00 2 


249.306 


260.672 


26 00 


2,393,116 
2, 487, 224 


26'J,0»9 


25 00 


2,387.610 


267. 15» 


25 00 2 

26 OO 2 


Mt.SS5 
483,264 


271,901 






S0.<49H 




2155^427 


311 [396 


27 DO 2 


524.935 


816:910 




2',B74;SU7 


S'js.iaa 




2.646.029 




23 00 2 


616.390 


340 686 


29 00 


2:7m;3w 


s-filim 


29 00 


2;738:4lfi 


^;96« 


29 00 2 


707:621 


865,307 


SO 00 










383,997 


30 00 2 




390,770 
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TABiiB 5. — For projections of maps of large areas — Continaed. 

COORDINATES OF CURVATURE. 



Natural scale. — ^Values of X and Y in meters. 

ft 


• Latitude 38°. 


TAtitude 34°. * 


Tiatitude 35°. 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 


O f 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

20 00 

21 00 

22 00 

23 00 

24 00 

25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


93,454 
186,899 
280,328 
373,731 

467,100 
. 560,428 
653,704 
746.922 
840,072 

933,146 
1.026,186 
1.119.033 
1,211,829 
1,304,515 

1,397,083 
1,489.526 
1,581,834 
1,673.998 
1,766,011 

1,857,866 
1,949,553 
2,041,062 
2,132,387 
2,223,521 

2,314,453 
2,405,175 
2,495,680 
2,585,961 
2,676,007 
2,765,812 


444 
1,777 
3,997 
7,106 

11,102 
15,986 
21,757 
28,414 
35,957 

44,385 
53,697 
63.893 
74,971 
86,931 

99,771 
113,491 
128,089 
143,564 
159,914 

177,188 
195,234 
214,201 
234,037 
254,740 

276.309 
•298,741 
322,034 
346,187 
371,197 
397,061 


/ 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

20 00 
.21 00 

22 00 

23 00 

24 00 

25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


92,385 
184,762 
277,121 
369,454 

461,751 
554,004 
646,205 
738,344 
830,413 

922,403 
1,014,306 
1,106,110 
1,197,809 
1,289,395 

1,380,858 
1,472,190 
1,563,381 
1,654,423 
1,745,308 

1,836,026 
1,926,569 
2,016,929 
2,107,097 
2,197,065 

2,286,823 
2,376,363 
2,465,677 
2,554,756 
2,643,591 
2,732,175 


451 
1,803 
4,057 
7,212 

11,268 
16,225 
22,082 
28,839 
36,494 

45,048 
54,499 
64,846 
76,089 
88,227 

101,258 
115, 180 
129,993 
145,696 
162,287 

179,763 
198, 124 
217,368 
237,493 
258,497 

230,378 
303,134 
326,763 
351,262 
376,629 
402,863 


/ 

1 00 

2 00 

3 00 

4 00 

5 00 

6 00 

7 00 

8 00 

9 00 

10 00 

11 00 

12 00 

13 00 

14 00 

15 00 

16 00 

17 00 

18 00 

19 00 

V20 00 

21 00 

22 00 

23 00 

24 00 

25 00 

26 00 

27 00 

28 00 

29 OC 
80 00 


91,289 
182,568 
273,830 
365,064 

456,261 
547,412 
638,509 
729,542 
820,501 

911,379 
1,002,165 
1,092,850 
1,183,426 
1,273,884 

1,864,214 
1,454,407 
1,544,454 
1,634,347 
1,724,076 

1,813,632 
1,903,006 
1,992,190 
2,081,174 
2,169.949 

2,258,507 
2,346,838 
2,434,934 
2,522,787 
2,610,386 
2,697,724 


467 
1,828 
4,112 
7,310 

11,421 
16,445 
22,381 
29,229 
36,987 

45,656 
55,234 
65,721 
77, 115 
89,415 

102,619 
116,728 
131,738 
147,650 
164,460 

182,168 
200,772 
220,268 
240.657 
261,936 

284,102 
307,154 
331.089 
355,905 
381,598 
408,168 
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Table 5. — For projections of maps of targe areas — Continued. 
" ' COORDINATES OF CURVATURE. 







Natoralsciftie. 


-Values olX and Ym 


»„. 




1 


at'- 


Latitude M° 




Latitude 37". 


lAlltudB 38°. 


X 


- 


'^: 


X 


V 


^sf 


- 


^- 


-1 00 


90,164 


462 


- 


.,.„ 


467 


- 


mi^ 


472 


2 00 

3 00 


5SS 


4; 162 


i 00 


266:997 


1,870 


3 00 


26S;45i5 


1,888 


4 00 


360,502 


7,399 




3^,951 










G on 


450.031 




5 00 








438,962 


11,795 




£40,653 


16:645 


6 DO 


633:730 






526,643 


16,983 


7 00 




22,652 


7 00 


622,536 








23 112 


3 OU 




29,688 


B 00 






8 00 


70i:812 


30,183 




810;340 




9 00 






9 00 




38,195 


10 on 


900,078 


48,209 


10 00 


888,503 


46,706 


10 00 


876 657 


47 145 


11 DD 


9SB7» 






976,975 


66,608 


n 00 


963:933 


57;034 


12 OO 


1,079 2S9 


66:515 


12 00 


1,065,340 




12 00 


1,061,098 






1168 684 


78; 046 




i; 153:687 


78:882 


18 00 


1,138,141 


79; 622 


14 00 


1,267,987 




14 00 








1,225,053 


9'2.319 


la 00 


1,347,16« 


103,856 




1,329,690 






1.31 ,828 








118. J33 




1417 526 


119; 396 




1,398,441 


120:511 




l', 625; 061 


133,323 


17 00 


1:505:209 


134,745 




1484 899 


136,002 




1,613,777 


149,423 




1,592,721 


151.015 


18 00 


1,57,185 


162,421 


19 00 


1.702.324 


166,433 


19 00 


1,680,059 


1«8,203 




1,65,289 


169,767 




1,790,691 


184,360 


20 00 




186,307 




1,743,202 


188,037 




1,878,870 








■205,326 


21 00 


1,825,914 


S07,2a9 
227,841 




1,966,851 


222; 899 




i; wo; 922 




22 00 


1,911,415 




2.0&4,625 


243,527 




2 027 462 


246; 099 




1,999,694 


248,370 


U 00 


2, 142, 183 


265; 056 


24 00 


2,113,777 


267:849 


24 00 


2,084,748 


270,316 


25 00 


2.229.516 




26 00 


2,199,860 


290.603 




2,169,551 


298,172 




2,316.613 


310: 798 


1 26 00 


2,286,699 




26 00 


2,254,109 


316, 93S 




2,403,487 


335,009 


1 27 00 


2 371287 




27 00 


2,338,406 






2.490,068 


360,111 


28 00 


2,456,612 


363.874 


28 00 


2,422.483 


367; 192 




2M6 107 


386,099 


29 00 




390,125 


29 00 




393,672 


30 00 


2:662:475 


412 971 




2:62B:441 




30 00 


2; 589; 639 
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Table 5, — For projections of maps of large areas — Continued. 

COORDINATES OP CURVATURE. 







Natural scale.— 


-Values of X and Y in meters. 








Latitude 39° 


• 




Tifltitude 40° 


• 




Latitude 41^ 


• 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


■ 

X 


Y 


Longi- 
tude. 


X 


Y 


o r 






o / 






o / 


1^ 




1 00 

2 00 

3 00 

4 00 


86.627 
173,243 
259, 8b9 
346,403 


476 
1,903 
4,281 
7,611 

* 


1 00 

2 00 

3 00 

4 00 


85,394 
170,778 
256.140 
341,470 


479 
1,916 
4,311 
7,663 


1 00 

2 00 
8 00 
4 00 


84,186 
168,260 
252,363 
886,432 


482 
1,927 
4,336 
7,706 


5 00 

6 00 

7 00 

8 00 

9 00 


432,925 
519,396 
605,803 
692,138 
778,388 


11,891 
17,121 
23,300 
30,428 
38.504 


5 00 

6 00 

7 00 

8 00 

9 00 


426^767 
511,990 
597,158 
682,252 
767,260 


11,972 
17,238 
23,460 
30,637 
38,768 


5 00 

6 00 

7 00 

8 00 

9 00 


420,457 
604,428 
588,332 
672,159 
755,897 


12,039 
17,335 
23,591 
30.807 
38,983 


10 00 

11 00 

12 00 

13 00 

14 00 


864.545 

960,598 

1,036,586 

1,122,349 

1,208,027 


47.627 
57,496 
68.409 
80.266 
93,064 


10 00 

11 00 

12 00 

13 00 

14 00 


852,171 

936.975 

1.021.661 

1.106,218 

1,190,636 


47,862 
57,888 
68,875 
80,811 
93,696 


10 00 

11 00 

12 00 

13 00 

14 00 


839,537 

923,067 

1,006,475 

1,060,752 

1,172,886 


48,118 
58,209 
69,256 
81,258 
94,212 


15 00 

16 00 

17 00 

18 00 

19 00 


1,293,659 
1,378.934 
1,464,144 
1,549,177 
1,634,023 


106,802 
121,479 
137,093 
153,642 
171, 124 


15 00 

16 00 

17 00 

18 00 

19 00 


1,274,904 
1,359,012 
1,442,949 
1,526,704 
1,610,267 


107,626 
122,300 
138,017 
154,676 
172,272 


15 00 

16 00 

17 00 

18 00 

19 00 


1,255,866 
1,338,681 
1,421,321 
1,503,775 
1,686,031 


106,117 
122,971 
136,773 
156,520 
178,210 


20 00 

21 00 

22 00 

23 00 

24 00 


1,718,671 
1,803.113 
1,887,337 
1,971,333 
2.055,091 


189,537 
206,878 
229,146 
250,337 
272,450 


20 00 

21 00 

22 00 

23 00 

24 00 


1,693,628 
1,776,776 
1,859.698 
1,942,367 
2,024,888 


190,805 • 

210,272 

230,671 

251,998 

274,252 


20 00 

21 00 

22 00 

23 00 

24 00 


1,668,079 
1,749,909 
1,831,509 
1,912,869 
1,993,978 


191,841 
211,409 
231.914 
253,352 
275,719 


25 00 

26 00 

27 00 

28 00 

29 00 
SO 00 


2.138,602 
2,221.854 
2.304,838 
2,387,546 
2,469,963 
2,552,064 


295,481 
319,429 
344.289 
370,059 
396.736 
424,317 


! 25 00 

26 00 

27 00 

28 00 
, 29 00 

30 00 


2,107,023 
2,188,948 
2,270,597 
2,351,961 
2,433,029 
2,513,790 


297,430 
321,528 
346,543 
3T2.473 
399,314 
427,063 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


2,074,826 
2,155.402 
2,235,695 
2,315,696 
2,395,392 
2,474,774 


299,014 

323,233 

848,374 

374,432 

401,404 - 

429,287 
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GEOGEAPHIO TABLES AND FORMULAS. 










COOBDIHATEB OF CIBVATllItl. 








N»tual scale.-Vflluee ot X and y la metera. 




Latitude 42°, 


Latitude 43". 


latitude 14" 






■^Sf!" 


- - 


- 


^a".!'- 


" 


- 


Longi- 
tude. 


- 


- 






1^ 


82,861 
166:691 


1 93.1 


100 


mo7i 


1^ 


100 


^80^ 


486 






8 00 




4B54 


3 00 




4 367 


3 00 


210 672 










414,030 


7 39 




326)050 
407.47fi 






320 08 
400 7B7 


1 152 






6 00 


496,712 












J80 8i7 










B7B,32S 






570,143 


23 68 




660 786 


23 811 




















610 662 








B 00 


744; 305 


39 16" 


B 00 


732; 486 


39'>-2 


9 00 


20 446 


39 345 














813,508 






8O0 122 










908] STB 






894 416 








68 4b 








990,965 






97s;iB5 








69 893 








1,072,966 


Slb05 


13 00 




81 S54 




038 899 










1,164,781 














95 \m 






1A DO 


1236 4*9 


10RB77 


IS 00 


126 661 


08 906 


16 00 


1 1B6 607 


109 100 






17 00 


1 317 W 


123 411 


if; 0(1 


If <fT) 




17 09 


1 75 803 






1 ]lm 


11 II 1 


19 " 


1 510 519 


174 753 


^^B ^ w 




■0 00 


l^^M 


J93 540 
































^^H ^DO 


"042 0'4 


300 J31 


\ 






^^^^H^ 00 


2,121 2ao 




16 00 






^^^^■^ 












^^^Hr -^ DO 


2 278 762 




2B DO 






^^^^H <n 


i 357 067 










w 


SO 00 


„485 0& 


430 185 


■W 1)0 


391 639 4J to 00 363 560 


43-A801 






















I 
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Table 5. — For projections of maps of large areas — Continued. 

COORDIKATES OP CURVATURE. 



• 








Natural scale.— 


Values of X and Y in meters 


■ 












lAtitude 46° 


• 




fAtitude 46^ 


> 

• 






Trfititude 47° 


• 




Longi- 
tude. 


1 

X 


Y 


Longi- 
tude. 


X 


Y 


Longi- 
tude. 


X 


Y 

1 




o 


/ 






• / 






o 


/ 








1 

2 
3 
4 


00 
00 
00 
00 


78,847 
167,682 
236,493 
315,269 


486 
1,946 
4,378 
7,783 


1 00 

2 00 

3 00 

4 00 


77,464 
154,915 
232,342 
309,732 


486 
1,946 
4,376 
7,779 


1 
2 
3 
4 


00 
00 
00 
00 


76,066 
162,100 
228,119 
304,101 


485 
1,942 
4,368 
7,765 




5 
6 
7 
8 
9 


00 
00 
00 
00 
00 


393,996 
472,663 
551,268 
629,769 
708,184 


12,160 
17,508 
23,826 
31, 114 
39,370 


6 00 

6 00 

7 00 

8 00 

9 00 


387,074 
464,364 
541,562 
618,684 
695,708 


12,153 
17,496 
23,813 
31,096 
39,347 


6 
6 

■ 7 

' 8 

9 


00 
00 
00 
00 
00 


380,034 
456,904 
631,700 
607,410 
683,020 


12, 131 
17,467 
23,770 
31,040 
39,276 




10 
11 
12 
13 
14 


00 
00 
00 
00 
00 


786,492 

864,679 

942,735 

1,020,647 

1,098,404 


48,594 
58,782 
69,936 
82,051 
95,127 


10 00 

11 00 

12 00 

13 00 

14 00 


772,623 

849,416 

926,075 

1,002,588 

1,078,943 


48,566 
58,747 
69,893 
82,000 
96,067 


10 
11 
12 
13 
14 


00 
00 
00 
00 
00 


768,620 
833,896 
909,135 
984,227 
1,069,158 


48,477 
68.640 
69,765 
81.849 
94,890 




15 
16 
17 
18 
19 


00 
00 
00 
00 
00 


1,175,994 
1,253,404 
1,330,624 
1,407,640 
1,484,443 


109, 162 
124, 153 
140,099 
156,996 
174,842 


15 00 

16 00 

17 00 

18 00 

19 00 


1,155,128 
1,231,131 
1,306,940 
1,382,543 
1,457,928 


109,091 
124,071 
140,003 
166,887 
174,718 


15 
16 
17 
18 
19 


00 
00 
00 
00 
00 


1,133,917 
1,208,491 
1,282,868 
1,357,036 
1,430,984 


108,887 
123,837 
139,738 
156,587 
174,381 


20 
21 
22 
23 
1 24 


00 
00 
00 
00 
00 


1,661,019 
1,637,358 
. 1,713,447 
1,789,276 
1,864,831 


193,636 
213,371 
234,048 
255,663 
278,211 


20 00 

21 00 

22 00 

23 00 

24 00 


1,533,083 
1,607,997 
1,682,657 
1,757,052 
1.831,170 


193,494 
213,212 
233,869 
255,462 
277,987 


20 
21 
22 
23 
24 


00 
00 
00 
00 
00 


1,504,697 
1.578,166 
1,661,377 
1.724,320 
1,796,982 


193, 118 
212, 793 
233,405 
254,950 
277,425 




25 

26 
27 
28 
29 

1 30 

1 


00 
00 
00 
00 
00 
00 


1,940,103 
2,016,079 
2,089,749 
2, 164, 100 
2.238.121 
2,311,802 


301,690 
326,097 
351,427 
377,676 
404,841 
432,918 


25 00 

26 00 

27 00 

28 00 

29 00 

30 00 


1,904,999 
1,978,528 
2,051,746 
2,124,639 
2.197,197 
2,269,410 


301,441 
325,8-20 
351,120 
377,337 
404,468 
432,507 


•26 
26 
27 
28 
29 
30 


00 
00 
00 
00 
00 
00 


1,869,361 
1,941,415 
2,013,163 
2,084.583 
2,155,663 
2,226,392 


300,824 
325. 146 
350.386 
376,539 
403. (i02 
431,569 
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Table 6. — For projeciwm ofmape of large areae — Continued. 
COORDINATES OF CURVATURE. 
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Table 6. — (^ordinaJtes for projection of maps {scale xrAnnr)' 
[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



00 
10 

* 20 
30 
40 
50 

1 00 
10 
20 
30 
40 
60 

2 00 
10 

'20 
30 
40 
50 

3 00 
10 
20 
30 
40 
50 

4 00 
10 
20 
30 
40 
50 

5 00 
10 
20 
30 
40 
50 

6 00 
10 
20 
30 
40 
50 

7 00 
10 
20 
30 
40 
50 

8 00 



Meridio- 
nal di!^- 
tances 
from 
even 
degree 
parallels. 



Inches. 



Abscissas of developed parallel. 



5.804 
11.608 
17.412 
23.216 
29.020 



5.840 
11.608 
17.412 
23.216 
29.020 



5.804 
11.608 
17.412 
23.216 
29.020 



5.804 
11.608 
17.413 
23.217 
29.021 



5.804 
11.609 
17.413 
23.217 
29.022 



5.804 
11.609 
17.414 
23.218 
29.022 



5.805 
11.609 
17.414 
23.219 
29.024 



5.805 
11.610 
17.415 
23.220 
29.025 



5' longi- 


10' longi- 


tude. 


tude. 


Inches. 


Inches. 


2.922 


5.844 


2.922 


5.843 


2.922 


5.843 


2.922 


5.843 


2.922 


6.843 


2.921 


5.843 


2.921 


5.843 


2.921 


5.842 


2.921 


5.842 


2.921 


5.841 


2.920 


5.841 


2.920 


5.840 


2.920 


5.840 


2.920 


5.839 


2.919 


5.839 


2.919 


5.838 


2.918 


5.837 


2.918 


5.836 


2.918 


5.836 


2.917 


5.835 


2.917 


5.834 


2.916 


5.832 


2.916 


5.831 


2.915 


5.830 


2.915 


5.829 


2.914 


5.828 


2.913 


6.827 


2.913 


6.825 


2.912 


5.824 


2.911 


5.823 


2.911 


5.822 


2.910 


6.820 


2.909 


5.818 


2.908 


6.817 


2.908 


5.815 


2.907 


5.813 


2.906 


6.812 


2.905 


5.810 


2.904 


5.808 


2.903 


5.806 


2.902 


5.804 


2.901 


5.802 


2.900 


5.800 


2.899 


6.798 


2.898 


6.796 


2.897 


6.794 


2.896 


5.791 


2.895 


6.789 


2.894 


6.787 



15' longi- 
tude. 



20' longi- 
tude. 



Inches. 
8.765 
8.766 
8.766 
8.766 
8.764 
8.764 

8.764 
8.763 
8.763 
8.762 
8.761 
8.761 

8.760 
8.759 
8.768 
8.767 
8.756 
8.756 

8.753 
8.752 
8.750 
8.749 
8.747 
8.746 

8.744 
8.742 
8.740 
8.738 
8.736 
8.734 

8.732 
8.730 
8:727 
8.725 
8.722 
8.720 

8.718 
8.715 
8.712 
8.709 
8.^06 
8.703 

8.701 
8.697 
8.6Q4 
8.6% 
8.687 
8.684 

8.680 



Incites. 
11.687 
11.687 
11.686 
11.686 
11.686 
11.686 

11.685 
11.684 
11.684 
11.683 
11.682 
11.681 

11.680 
11.678 
11. 677 
11.676 
11.674 
11.673 

11.671 
11.669 
11.667 
11.665 
11.663 
11.661 

11.669 
11.656 
11.664 
11.651 
11.648 
11.646 

11.643 
11.640 
11.636 
11.633 
11.630 
11.627 

11.624 
11.620 
11.616 
11.612 
11.608 
11.604 

11.601 
11.596 
11.692 
11.587 
11.583 
11.578 

11.574 



25' longi- 
tude. 



Inches. 
14.609 
14.608 
14.608 
14.608 
14.608 
14.607 

14.606 
14.606 
14.604 
14.604 
14.602 
14.601 

14.600 
14.598 
14.596 
14.594 
14.592 
14.591 

14.589 
14.586 
14.584 
14.681 
14.578 
14.576 

14.574 
14.570 
14.567 
14.564 
14.560 
14.657 

14.654 
14.550 
14.646 
14.542 
14.538 
14.634 

14.630 
14.624 
14.620 
14.615 
14.510 
14.506 

14.601 
14.496 
14.490 
14.484 
14. 478 
14.473 

14.468 



30' longi- 
tude. 



Inches. 
17.531 
17.630 
17.630 
17.530 
17.529 
17.528 

17.628 
17.527 
17.525 
17.624 
17.522 
17.621 

17.620 
17.518 
17.616 
17. 513 
17,611 
17.609 

17.507 
17.504 
17.601 
17.497 
17.494 
17.491 

17.488 
17.484 
17.480 
17.476 
17. 473 
17.468 

17.466 
17.459 
17.455 
17.450 
17.446 
17.440 

17.435 
17.429 
17.424 
17.418 
17.413 
17.407 

17.401 
17.395 
17.387 
17 381 
17.374 
I7.3b8 

17.361 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 
val. 



6 
10 
15 
20 
25 
30 



5 


0.000 


10 


.000 


15 


.001 


20 


.001 


26 


.002 


30 


.003 



5 
10 
15 
20 
26 
30 



6 
10 
15 
20 
25 
30 



0° 



Inches. 
0.000 
.000 
.000 
.000 
.000 
.000 



20 



4° 



5 


0.000 


10 


.001 


15 


.001 


20 


.002 


25 


.004 


30 


.005 



6°. 



0.000 
.001 
.002 
.004 
.006 
.008 



8° 



0.000 
.001 
.003 
.005 
.007 
.010 



1° 



Inches. 
0.000 
.000 
.000 
.001 
.001 
.001 



3° 



0.000 
.000 
.001 
.002 
.003 
.004 



5° 



0.000 
.001 
.002 
.003 
.006 
.007 



70 



0.000 
.001 
.002 
.004 
.006 
.009 



46061—08- 
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Table 6. — Coordinates for projection of maps (scale xV^Viriy) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 

■ 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


• 

Ordinates of developed 
parallel. 


5' longi- 
tude. 


10' longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


26' longi- 
tude. 


30' longi- 
tude. 


o / 

8 00 
10 
20 
30 
40 
60 

9 ,00 

10 
20 
30 
40 
50 

10 00 
10 
20 
30 
40 
60 

11 00 
10 
20 
30 
40 
60 

12 00 
10 
20 
30 
40 
60 

13 00 
10 
20 
30 
40 
60 

14 00 
10 
20 
30 
40 
50 

15 00 
10 
20 
30 
40 
50 

16 00 


Incfies. 


Indies. 
2.894 
2.892 
2.891 
2.890 
2.888 
2.887 

2.886 
2.885 
2.883 
2.882 
2.881 
2.879 

2.878 
2.876 
2.875 
2.873 
2.872 
2.870 

2.869 
2.867 
2.865 
2.864 
2.862 
2.860 

2.858 
2.867 
2.855 
2.853 
2.851 
2.849 

2.847 
2.846 
2.844 
2.842 
2.840 
2.838 

• 

2.836 
2.834 
2.831 
2.829 
2.827 
2.825 

2.823 
2.821 
2.818 
2.816 
2.814 
2.812 

2.809 


Inches. 
5.787 
5.784 
5.782 
5.779 
5.777 
5.775 

5.772 
5.769 
5.767 
5.764 
5.761 
5.758 

5.765 
5.752 
5.749 
5.746 
5.743 
6.740 

6.737 
6.734 
6.730 
5.727 
5.724 
5.720 

5.717 
5.713 
5.709 
5.706 
5.702 
. 5.698 

5.695 
5.691 

5.687 
5.683 
5.679 
6.675 

6.671 
5.667 
5.663 
5.668 
5.654 
5.650 

5.646 
5.641 
5.637 
5.632 
5.628 
5.623. 

5. 619 


Indies. 
8.680 
8.677 
8.673 
8.669 
8.666 
8.662 

8.658 
8.654 
8.650 
8.646 
8.642 
8.637 

8.633 
8.628 
8.624 
8.619 
8.614 
8.610 

8.606 
8.601 
8.596 
8.590 
8.585 
8.580 

8.575 
8.570 
8.564 
8.569 
8.553 
8.548 

8.542 
8.536 
8.530 
8. 524 
8.519 
8.513 

8.507 
8.500 
8.494 
8.488 
8.481 
8.475 

8.469 
8.462 
8.455 
8.448 
8.441 
8.435 

8.428 


Indies. 
11.674 
11.569 
11.564 
11.659 
11.554 
11.549 

11.544 
11.539 
11.533 
11.528 
11.522 
11.616 

11.511 
11.504 
11.498 
11.492 
11.486 
11.480 

11.474 
11.468 
11.461 
11.454 
11.447 
11.440 

11.434 
11.426 
11.419 
11.412 
11.404 
11. 397 

11.390 
11.382 
11. 374 
11.366 
11.358 
11.350 

11.342 
11.334 
11. 326 
11.317 
11.308 
11.300 

11.292 
11.282 
11.274 
11.264 
11.255 
11.246 

11.237 


Indies. 
14.468 
14.461 
14.455 
14.448 
14.442 
14.436 

14.430 
14.424 
14.416 
14.410 
14.402 
14.396 

14.388 
14.380 
14. 373 
14.366 
14.358 
14.350 

14.342 
14.334 
14.326 
14.318 
14.309 
14.300 

14.292 
14.282 
14.274 
14.264 
14.256 
14.246 

14. -237 

14.228 
14.218 
14.208 
14.198 
14.188 

14. 178 
14.168 
14.157 
14. 146 
^ 14.136 
14.125 

14. 114 
14. 103 
14.092 
14,080 
14.069 
14.058 

14.046 


Indies. 
17.361 
17.353 
17.346 
17.338 
17.331 
17.324 

17.317 
17.308 
17.300 
17.291 
17.283 
17.275 

17.266 
17.267 
17.248 
17.239 
17.229 
17.220 

17.211 
17.201 
17.191 
17. 181 
17. 171 
17. 161 

17.150 
17.139 
17.128 
17.117 
17. 107 
17.095 

17.084 
17.073 
17.061 
17.049 
17.038 
17.026 

17.014 
17.001 
16.988 
16.975 
16.963 
16.960 

16.937 
16.924 
16.910 
16.897 
16.883 
16.870 

16.856 


Longi- 
tude 
inter- 
val. 


8° 


9° 


O.805 
11.610 
17.416 
23.221 
29.026 


t 

5 
10 
15 
20 
25 
30 


Incites. 
0.000 
.001 
.003 
.00) 
.007 
.010 


Inches. 
0.000 
.001 
.003 
.005 
.008 
.012 


5.806 
11.611 
17.417 
23.222 
29.028 




10° 


11° 


5.806 
11.612 
17.417 
23.223 
29.029 


5 
10 
15 
20 
26 
30 


0.000 
.001 
.003 
.006 
.009 
.013 


0.000 
.002 
.004 
.006 


5.806 
11.612 
17.419 
23.225 
29.031 


.010 
.014 




12° 


13° 


5 
10 
15 
20 
25 
30 


0.000 
.002 
.004 
.007 
.011 
.016 


0.000 
.002 
.004 
.007 
.012 
.017 


5.807 
11.613 
17.420 
23.226 
29.038 


5.807 
11.614 
17.421 
23.228^ 
29.035 




14° 


15° 


5 
10 
25 
20 
25 
30 


0.000 
.002 
.004 
.008 
.012 
.018 


0.001 
.002 
.005 
.009 
.013 
.019 


5.808 
11.615 
17.422 
23.230 
29.038 




16° 




5.808 
11.616 
17.424 
23.232 
29.040 


5 
10 
15 
20 
25 
30 


0.001 
.002 
.005 
.009 
.014 
.020 
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Table 6. — Coordinates for projection of rnaps (scale j^-^j^j^j^) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



16 00 
10 
20 
30 
40 
50 

17 00 
10 
20 
30 
40 
50 

18 00 
10 
20 
30 
40 
50 

19 00 
10 
20 
30 
40 
50 

20 00 
10 
20 
30 
40 
50 

21 00 
10 
20 
30 
40 
50 

22 00 
10 
20 
30 
40 
50 

23 00 
10 
20 
30 
40 
50 

24 00 



Meriaio- 
nal dis- 




Abscissas of developed i>arallel. 




tances 

from 

even 

degree 

parallels. 


5' longi- 
tude. 


iO'longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


30' longi- 
tude. 


Inches. 


Inches. 
2.809 
2.807 
2.804 
2.802 
2.800 
2.797 

2.795 
2.792 
2.790 

2.787 
2.785 
2.782 

2.780 
2.777 
2.774' 
2.772 
2.769 
2.766 

2.764 
2.761 
2.768 
2.755 
2.752 
2.750 

2.747 
2.743 
2.741 
2.738 
2.735 
2.732 

2.729 
2.72G 
2.723 
2.720 
2.717 
2.714 

2.710 
2.707 
2.704 
2.701 
2.697 
2.694 

2.691 
2.688 
2.684 
2.681 
2.677 
2.674 

2.671 


Inches. 
5.619 
5.614 
5.609 
5.604 
5.599 
5.595 

5.590 
5.585 
5.580 
5.575 
5.570 
6.564 

6.559 
5.554 
6.549 
6.543 
6.638 
5.633 

5.627 
6.522 
5.616 
6.510 
5.506 
6.499 

5.493 

6.487 
6.482 
6.476 
6.470 
5.464 

5.468 
6.452 
6.445 
6.439 
6.433 
6.427 

6.421 
5.414 
6.408 
6.401 
6.396 
5.388 

5.382 
5.375 
5.368 
5.362 
5.365 
5.348 

5.341 


Inches. 
8.428 
8.421 
8.414 
8.406 
o. o99 
8.392 

8.385 
8.377 
8.369 
8.362 
8.354 
8.347 

8.339 
8.331 
8.323 
8.315 
8.307 
8.299 

8.291 
8.282 
8.274 
8.266 
8.267 
8.249 

8.240 
8.231 
8.222 
8.213 
8.204 
8.196 

8.187 
8.177 
8.168 
8.159 
8.150 
8.141 

8.131 
8.122 
8.112 
8.102 
8.092 
8.083 

8.073 
8.063 
8.053 
8.042 
8.032 
8.022 

8.012 


Inches. 
11.237 
11.228 
11.218 
11.208 
11.199 
11. 189 

11.180 
11.170 
11. 159 
11. 149 
11.139 
11.129 

11.119 
11.108 
11.097 
11.087 
11.076 
11.065 

11.064 
11.043 
11.032 
11.021 
11.009 
10.998 

10.987 
10. 975 
10.963 
10.951 
10.939 
10.928 

10.916 
10.903 
10.891 
10.878 
10.866 
10.864 

10.842 
10.829 
10.816 
10.802 
10.790 
10. 777 

10.764 
10.750 
10. 737 
10. 723 
10. 710 
10.696 

10.683 


Inches. 
14.046 
14.034 
14.022 
14.010 
13.998 
13.986 

13. 974 
13.962 
13.949 
13.936 
13.924 
13.911 

13.898 
13.885 
13.872 
13.859 
13.845 
13.832 

13.818 
13.804 
13.790 
13.776 
13. 762 
13. 748 

13.734 
13. 719 
13.704 
13.689 
13.674 
13.660 

13.645 
13.629 
13.614 
13.598 
13.583 
13.568 

13.552 
13.536 
13.520 
13.503 
13.487 
13.471 

13.456 
13.438 
13.421 
13.404 
13.387 
13.371 

13.354 


Inches. 
16.856 
16.841 
16.827 
16. 813 
16.798 
16.784 

16.769 
16.764 
16. 739 
16.724 
16.709 
16. 693 

16.678 
16.662 
16.646 
16.630 
16.614 
16.698 

16.582 
16.566 
16.648 
16.631 
16.614 
16.497 

16.480 
16.462 
16.445 
16.427 
16.409 
16.391 

16. 373 
16.355 
16.336 
16.318 
16.300 
16.281 

16.262 
16.243 
16.223 
16.204 
16.184 
16.165 

16.145 
16. 125 
16. 105 
16.085 
16.064 
16.045 

16.024 


5.809 
11.617 
17.426 
23.234 
29.043 


5.809 
11.618 
17.427 
23.236 
29.046 


5.810 
11.619 
17.429 
23.239 
29.049 


5.810 
11.621 
17.431 
23.242 
29.052 


5.811 
11.622 
17.433 
23.244 
29.055 


5.812 
11.623 
17.435 
23.247 
29.058 


5. 812 
11. 625 
17.437 
23.250 
29.062 


6.813 
11.626 
17.439 
23.252 
29.066 





Ordinates of developed 
parallel. 



Longi- 
tude 

inter- 
val. 



5 
10 
15 
20 
26 
30 



6 
10 
15 
20 
25 
30 



5 
10 
15 
20 
26 
30 



5 
10 
15 
20 
25 
30 



16° 



Inches. 


Inches 


0.001 


0.001 


.002 


.002 


.005 


.005 


.009 


.010 


.014 


.015 


.020 


.021 



18° 



17° 



.002 
.006 
.010 
.016 
.022 



20° 



0.001 
.003 
.006 
.011 
.017 
.025 



22° 



0.001 
.003 
.007 
.012 
.018 
.027 



24° 



5 


0.001 


10 


.003 


15 


.007 


20 


.013 


26 


.020 


30 


.028 



19° 



0.001 0.001 



.003 
.006 
.010 
.016 
.024 



21° 



).0Ol 
.003 
.006 
.011 
.018 
026 



23° 



0:001 
.003 
.007 
.012 
.019 
.028 




52 



GEOGBAPHIO TABLES AND F0BMULA8. 



Tablb 6. — Coordinates for projection of maps {scale yij^yj)— Continued 

[From Smithsonian Geographical Tables.] 



( 



Lati- 


tude of 


parallel. 


o 


/ 


24 


00 




10 




20 




30 




40 




50 


25 


00 




10 




20 




80 




40 




60 


26 


00 




10 




20 




30 




40 




60 


27 


00 




10 




20 




30 




40 




50 


28 


00 




10 




20 




30 




40 




50 


29 


00 




10 




20 




30 




40 




50 


30 


00 




10 




20 




30 




40 




60 


31 


00 




10 




20 




30 




40 




50 


82 


00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 

""bV^U 
11.628 
n.442 
23.256 
29.069 



5.815 
11.629 
17.444 
23.259 
29.074 



5.816 
11.631 
17.446 
23.262 
29.077 



5.816 
11.-633 
17.449 
23.265 
29.082 



5.817 
11.634 
17.451 
28.268 
29.086 



6.818 
11.636 
17.464 
23.272 
29.090 



6.819 
11.638 
17.457 
23.276 
29.094 



5.820 
11.640 
17.460 
23.280 
29.100 





Abscissas of developed parallel. 




5' longi- 


10' longi- 


15' longi- 


20' longi- 


26' longi- 


30' longi- 


tude. 


tude. 


tude. 


tude. 


tude. 


tude. 


Inches. 


Inches. 


Incites. 


Inches. 


Inches. 


Inches. 


2.671 


6.341 


8.012 


10.683 


13.354 


16.024 


2.667 


5.334 


8.002 


10.669 


13.336 


16.003 


2.664 


6.327 


7.991 


10.655 


18.819 


15.982 


2.660 


5.320 


7.981 


10.641 


13.301 


15.961 


2.657 


6.313 


7.970 


10.627 


13.284 


15.940 


2.653 


5.306 


7.960 


10.613 


13.266 


15.919 


2.650 


6.299 


7.949 


10.599 


13.249 


15.898 


2.646 


6.292 


7.938 


10.584 


18.231 


15.877 


2.642 


6.286 


7.927 


10.670 


18.212 


15.864 


2.639 


6.278 


7.916 


10.556 


13.194 


15.838 


2.635 


6.270 


7.906 


10.540 


18.176 


15.811 


2.631 


5.263 


7.894 


10.626 


13.167 


15.788 


2.628 


6.266 


7.8S3 


10.611 


18.139 


15.767 


2.624 


5.248 


7.872 


10.496 


13.120 


15.744 


2.620 


5.240 


7.861 


10.481 


13.101 


15.721 


2.616 


5.233 


7.849 


10.466 


13.082 


15.698 


2.613 


5.225 


7.838 


10.451 


13.063 


15.676 


2.609 


5 218 


7.827 


10.436 


13.045 


16.664 


2.605 


5.210 


7.816 


10.421 


13.026 


15.631 


2.601 


6.203 


7.804 


10.405 


13.006 


15.608 


2.597 


6.195 


7.792 


10.390 


12.987 


16.584 


2.693 


5.187 


7.780 


10.374 


12.967 


15.660 


2.589 


5.179 


7.768 


10.358 


12.947 


15.537 


2.686 
2.682 


6.171 
5.163 


7.767 
7.745 


10.342 
10.327 


12.928 
12.909 


16.614 
16.490 


2.578 


5.166 


7.733 


10.311 


12.889 


15.466 


2.574 


5.147 


7.721 


10.294 


12.868 


16.442 


2.570 


5.139 


7.709 


10.278 


12.848 


15.418 


2.566 


5.131 


7.697 


10.262 


12.828 


15.394 


2.562 


5.123 


7.685 


10.246 


12.808 


16.369 


2.658 


5.116 


7.673 


10.230 


12.788 


16.345 


2.553 


5.107 


7.660 


10.213 


12.767 


15.320 


2.549 


6.098 


7.648 


10.197 


12.746 


15.295 


2.545 


5.090 


7.635 


10.180 


12.725 


15.270 


2.541 


5.082 


7.622 


10.163 


12.704 


15.246 


2.537 


5.073 


7.610 


10.146 


12.683 


16.220 


2.533 


6.066 


7.598 


10.130 


12.662 


15.195 


2.528 


6.056 


7.585 


10.113 


12.641 


15. 169 


2.524 


5.048 


7.572 


10.096 


12.620 


15. 143 


2.520 


5.039 


7.569 


10.078 


12.698 


15. 118 


2.515 


5.031 


7.546 


10.061 


12.577 


15.092 


2.511 


6.022 


7.633 


10.044 


12.555 


16.066 


2.507 


5.014 


7.520 


10.027 


12.534 


15.040 


2.502 


5.005 


7.507 


10.009 


12.512 


15.014 


2.498 


4.996 


7.494 


9.992 


12.490 


14.987 


2.493 


4.987 


7.480 


9.974 


12.467 


14.960 


2.489 


4.978 


7.467 


9.956 


12.446 


14.934 


2.486 


4.969 


7.454 


9.938 


12.423 


14.908 


2.480 


4.960 


7.441 


9.921 


12.401 


14.881 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 
val. 



5 
10 
15 
20 
25 
30 



5 
10 
15 
20 
25 
30 



5 
10 
15 
20 
25 
30 



6 
10 
15 
20 
25 
30 



24° 



Inches. 
0.001 
.003 
.007 
.013 
.0-20 
.028 



26° 



6 


0.001 


10 


.003 


16 


.008 


20 


.013 


25 


.021 


SO 


.030 



28° 



0.001 
.004 
.008 
.014 
.022 
.032 



30° 



0.001 
.004 
.008 
.015 
.023 
.033 



32° 



0.001 
.004 
.009 
.015 
.024 
.034 



25° 



Inches. 
0.001 
.003 
.007 
.013 
.020 
.029 



27° 



0.001 
.003 
.008 
.014 
.022 
.031 



29° 



0.001 
.004 
.008 
.014 
.023 
.032 



31° 



0.001 
.004 
.008 
.015 
.023 
.034 
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Tablb 6. — Coordinates for projection of maps {scale T^Amr) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


y longi- 
tude. 


lO' longi- 
tude. 


16' longi- 
tude. 


20' longi- 
tude. 


• 

26' longi- 
tude. 


30'longi- 
tude. 


o / 

32 00 
10 
20 
30 
40 
50 

33 00 
10 
20 
30 
40 
50 

34 00 
10 
20 
30 
40 
50 

35 00 
10 
20 
80 
40 
50 

36 00 
10 
20 
30 
40 
50 

37 00 
10 
20 
30 
40 
50 

38 00 
10 
20 
30 
40 
50 

39 00 
10 
20 
30 
40 
50 

40 00 


iTiches. 


iTiches. 
2.480 
2.476 
2.471 
2.467 
2.462 
2.468 

2.453 
2.448 
2.444 
2.439 
2.434 
2.429 

2.425 
2.420 
2.416 
2.410 
2.406 
2.401 

2.396 
2.391 
2.386 
2.381 
2.377 
2.372 

2.367 
2.862 
2.367 
2.361 
2.346 
2.341 

2.336 
2.331 
2.326 
2.321 
2.316 
2.311 

2.305 
2.300 
2.296 
2.290 
2.284 
2.279 

2.274 
2.268 
2.263 
2.258 
2.262 
2.247 

2.241 


Inches. 
4.960 
4.951 
4.942 
4.933 
4.924 
4.916 

4.906 
4.896 

4.887 
4.878 
4.868 
4.869 

4.850 
4.840 
4.830 
4.821 
4.811 
4.802 

4.792 
4.782 
4.773 
4.763 
4.753 
4.743 

4.733 
4.723 
4.713 
4.703 
4.693 
4.683 

4.673 
4.662 
4.662 
4.642 
4.631 
4.621 

4.611 
4.600 
4.690 
4.579 
4.568 
4.558 

4.548 
4.537 
4.526 
4.515 
4.504 
4.493 

4.483 


Inches. 
7.441 
7.427 
7.413 
7.400 
7.386 
7.373 

7.369 
7.346 
7.331 
7.316 
7.302 
7.288 

7.274 
7.260 
7.246 
7.231 
7.217 
7.208 

7.188 
7.174 
7.169 
7.144 
7.130 
7.116 

7.099 
7.085 
7.070 
7.055 
7.039 
7.024 

7.009 
6.994 
6.978 
6.963 
6.947 
6.932 

6.916 
6.900 
6.884 
6.869 
6.863 
6.837 

6.821 
6.805 
6.789 
6.773 
6.756 
6.740 

6.724 


Inches. 
9.921 
9.903 
9.884 
9.866 
9.848 
9.830 

9.812 
9.793 
9.774 
9.755 
9.736 
9.718 

9.699 
9.680 
9.661 
9.642 
9.622 
9.604 

9.584 
9.665 
9.545 
9.526 
9.506 
9.486 

9.466 
9.446 
9.426 
9.406 
9.386 
9.366 

9.345 
9.325 
9.304 
9.284 
9.263 
9.242 

9.222 
9.200 
9.179 
9.158 
9.137 
9.116 

9.095 
9.073 
9.062 
9.030 
9.008 
8,987 

8.966 


Inches. 
12.401 
12.379 
12.365 
12.333 
12.310 
12.288 

12.266 
12.241 
12.218 
12.194 
12.171 
12.147 

12.124 

12.100 

12.076- 

12.052 

12.028 

12.004 

11.980 
11.956 
11.932 
11.907 
11.883 
11.858 

11.833 
11.808 
11.783 
11.757 
11.732 
11.707 

11.682 
11.656 
11.630 
11.605 
11.679 
11.658 

11.527 
11.501 
11.474 
11.448 
11.421 
U.395 

11.369 
11.342 
11.316 
11.288 
11.261 
11.234 

11.207 


Inches. 
14.881 
14.864 
14.827 
14.800 
14.772 
14.746 

14.717 
14.689 
14.661 
14.633 
14.605 
14.676 

14.549 
14.620 
14.491 
14.462 
14.434 
14.405 

14.376 
14.347 
14.318 
14.288 
14.269 
14.230 

14.200 
14. 170 
14.139 
14.109 
14.078 
14.048 

14.018 
13.987 
13.956 
13.926 
13.894 
13.864 

13.832 
13.801 
13.769 
13. 737 
13.705 
13.673 

13.642 
13.610 
13.677 
13.545 
13.613 
13.480 

13.448 


Longi- 
tude 
inter- 
val. 


32° 


33° 


5.821 
11.642 
17.462 
23.283 
29.104 


5 
10 
15 
20 
25 
30 


Inches. 
0.001 
.004 
.009 
.015 
.024 
.034 


Inches. 
0.001 
.004 
.009 
.016 
.024 
.036 


6.822 
11.643 
17.466 
23.287 
29.109 




34° 


35° 


5.828 
11.645 
17.468 
23.291 
29.113 


6 
10 
15 
20 
26 
30 


0.001 
.004 
.009 
.016 
.025 
.036 


0.001 
.004 
.009 
.016 
.026 
.036 


"*6.824 
11.647 
17.471 
2S.294 
29.118 




36° 


3f° 


5 
10 
15 
20 
25 
30 


0.001 
.004 
.009 
.OIG 
.025 
.036 


0.001 
.004 
.009 
.016 
.026 
.037 


**'5.'824 
11.649 
17. 473 
23.297 
29.122 


6.826 
11.661 
17.477 
23.302 
29.128 




38° 


39° 


5 
10 
15 
20 
25 
30 


0.001 
.004 
.009 
.017 
.026 
.037 


0.001 
.004 
.009 
.017 
.026 
.037 


6.827 
11.658 
17:480 
23.306 
29.133 




40° 


" 


5.828 
11.655 
17.483 
23.310 
29.138 


6 
10 
16 
20 
25 
30 


0.001 
.004 
.009 
.017 
.026 
.038 
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Table 6. — Coordindtea for projection ofmap8 {scale t^Atto) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 


tude of 


parallel. 


o 


/ 


40 


00 




10 




20 




30 




40 




50 


41 


00 




10 




20 




30 




40 




60 


42 


00 




10 




20 




30 




40 




50 


43 


00 




10 




20 




30 


• 


40 




50 


44 


00 




10 




20 




30 




40 




50 


45 


00 




10 




20 




30 




40 




50 


46 


00 




10 




20 




30 




40 




50 


47 


00 




10 




20 




30 




40 




60 


48 


00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 

'"'6." 829' 
11.657 
17.486 
23. 314 
29,143 



5.830 
11.659 
17.489 
23.319 
29.149 



6.831 
11.661 
17.492 
23.323 
29.154 



5.832 
11.663 
17.495 
23.327 
29.159 



5.833 
11.666 
17. 498 
23.331 
29.164 



5.834 
11.668 
17.501 
23.335 
29^169 



5.836 
11.670 
17.604 
23.339 
29.174 



5.836 
11.672 
17.508 
23.344 
29.180 





Abscissas of developed parallel. 




5' longi- 


lO' longi- 


« 

16' longi- 


20^ longi- 


25^ longi- 


30^ longi- 


tude. 


tude. 


tude. 


tude. 


tude. 


tude. 


Inches. 


Inches. 


Iruihes. 


Iiuihes. 


Inches. 


Inches. 


2.241 


4.483 


6.724 


8.966 


11.207 


13.448 


2.236 


4.472 


6.707 


8.943 


11. 179 


13.415 


2.230 


4.461 


6.691 


8.921 


11. 162 


13.382 


2.225 


4.450 


6.674 


8.899 


11.124 


13.349 


2.219 


4.439 


6.658 


8.877 


11.097 


13.316 


2.214 


4.428 


6.641 


8.855 


11.069 


13.283 


2.208 


4.417 


6.625 


8.834 


11.042 


13.260 


2.203 


4.406 


6.608 


8.811 


11.014 


13.217 


2.197 


4.394 


6.591 


8.788 


10.985 


, 13.183 


2.19? 


4.883 


6.576 


8.766 


10.958 


13. 149 


2.186 


4.372 


6.568 


8.744 


10.929 


13. 116 


2.180 


4.360 


6.641 


8.721 


10.901 


13.081 


2.175 


4.349 


6.524 


8.698 


10.873 


13.048 


2.169 


4.338 


6.507 


8.676 


10.844 


13.013 


2.163 


4.326 


6.490 


8.653 


10.816 


12.979 


2.157 


4.316 


6.472 


8.630 


10. 787 


12.945 


2.152 


4.303 


6.465 


8.607 


10.759 


12.910 


2.146 


4.292 


6.438 


8.684 


10.730 


12.876 


2.140 


4.281 


6.421 


8.561 


10.702 


12.842 


2.135 


4.269 


6.403 


8.638 


10.672 


12.807 


2.129 


4.257 


6.386 


8.614 


10.643 


12.772 


2.123 


4.246 


6.368 


8.491 


10.614 


12.737 


2.117 


4.234 


6.351 


8.468 


10.585 


12.701 


2. Ill 


4.222 


6.333 


8.444 


10.556 


12.667 


2.105 


4.210 


6.316 


8.421 


10.526 


12.631 


2.099 


4.199 


3.298 


8.397 


10.496 


12.596 


2.093 


4.187 


6.280 


8.373 


10.467 


12.560 


2.087 


4.175 


6.262 


8.350 


10.437 


12.524 


2.081 


4.163 


6.244 


8.326 


10.407 


12.489 


2.076 


4.151 


6.227 


8.302 


10.378 


12.453 


2.070 


4.139 


6.209 


8.278 


10.348 


12.417 


2.064 


4.127 


6.191 


8.254 


10. 317 


12.381 


2.057 


4.115 


6. 172 


8.230 


10.288 


12.345 


2.051 


4.103 


6.154 


8.206 


10.257 


12.308 


2.045 


4.091 


6.136 


8.181 


10.226 


12.272 


2.039 


4.079 


6.118 


8.157 


10. 197 


12.236 


2.033 


4.067 


6.100 


8.133 


10.166 


12.199 


2.027 


4.054 


6.081 


8.108 


10.136 


12.163 


2.021 


4.042 


6.063 


8.084 


10.104 


12.125 


2.015 


4.030 


6.044 


8.059 


10.074 


12.089 


2.009 


4.017 


6.026 


8.034 


10.043 


12.052 


2.003 


4.005 


6.008 


8.010 


10.013 


12.015 


1.996 


3.992 


6.989 


7.985 


9.981 


11.978 


1.990 


3.980 


6.970 


7.960 


9.961 


11.941 


1.984 


3.968 


6.961 


7.935 


9.919 


11.903 


1.978 


3.955 


6.933 


7.910 


9.888 


11.866 


1.971 


3.943 


6.914 


7.885 


9.857 


11.828 


1.965 


3.930 


5.895 


7.860 


9.826 


11. 791 


1.959 


3.917 


5.876 


7.835 


9.794 


11.752 



Ordinates of develoi>ed 
parallel. 



Longi- 




tude 
inter- 


40° 


val. 




/ 


Inches. 


6 


0.001 


10 


.004 


15 


.009 


20 


.017 


25 


.026 


30 


.038 




42° 


5 


0.001 


10 


.004 


15 


.010 


20 


.017 


25 


.026 


30 


.038 




44° 


5 


0.001 


10 


.004 


15 


.010 


20 


.017 


25 


.027 


30 


.038 




46° 


6 


0.001 


10 


.004 


• Id 


.010 


20 


.017 


25 


.027 


30 


.038 




48° 


5 


0.001 


10 


.004 


15 


.010 


20 


.017 


25 


.026 


30 


.038 



41° 



Inches. 
0.001 
.004 
.009 
.017 
.026 
.038 



43° 



0.001 
.004 
.010 
.017 
.027 
.038 



45° 



0.001 
.004 
.010 
.017 
.027 
.038 



47° 



0.001 
.004 
.010 
.017 
.027 
.038 
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Table 6. — Coordinates for projection of maps {scale rrinvji) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



48 00 
10 
20 
30 
40 
50 

49 00 
10 
20 
30 
40 
50 

50 00 
10 
20 
30 
40 
50 

51 00 
10 
20 
30 
40 
50 

52 00 
10 
20 
30 
40 
50 

53 00 
10 
20 
30 
40 
50 

54 00 
10 
20 
30 
40 
50 

55 00 
10 
20 
30 
40 
50 

56 00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 

11.674 
17.511 
23.348 
29.185 



5.838 
11.676 
17.514 
23.352 
29.190 



5.839 
11.678 
17.517 
23.356 
29.19i 



5.810 
11. 080 
17.520 
23.360 
29.200 



5.841 
11.682 
17.523 
23.364 
29.204 



5.842 
11.684 
17.526 
23.368 
29.210 



5.843 
11.686 
17.529 
23.372 
29.214 



5.844 
11.688 
17.532 
23.376 
29.220 





Abscissas of developed parallel. 




5' longi- 


10' longi- 


16' longi- 


20' longi- 


26' longi- 


30' longi- 


tude. 


tude. 


tude. 


tude. 


tude. 


tude. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


1.959 


3.917 


5.876 


7.835 


9.794 


11.752 


1.952 


3.905 


5.857 


7.810 


9.762 


11.714 


1.946 


3.892 


5.838 


7.784 


9.730 


11.677 


1.940 


3.879 


5.819 


7.769 


9.699 


11.638 


1.933 


3.867 


5.800 


7.733 


9.667 


11.600 


1.927 


3.854 


5.781 


7.708 


9.635 


11.562 


1.921 


3.841 


5.762 


7.682 


9.608 


11.523 


1.914 


3.828 


5.743 


7.667 


9.571 


11.485 


1.908 


3.815 


6.723 


7.631 


9.539 


11.446 


1.901 


3.803 


6.704 


7.606 


9.507 


11.408 


1.895 


3.790 


5.684 


7.679 


9.474 


11.369 


1.888 


3.777 


6.665 


7.553 


9.442 


11.330 


1.882 


3.764 


5.646 


7.527 


9.409 


11.291 


1.875 


3.750 


5.626 


7.501 


9.876 


11.251 


1.869 


3.737 


5.606 


7.475 


9.344 


11.212 


1.862 


3.724 


5.687 


7.449 


9.311 


11.173 


1.856 


3.711 


5.567 


7.422 


9.278 


11.134 


1.849 


3.698 


6.547 


7.396 


9.245 


11.094 


1.842 


3.685 


6.628 


7.370 


9.212 


11.065 


1.836 


3.672 


6.507 


7.343 


9.179 


11.016 


1.829 


3.658 


5.488 


7.317 


9.146 


10.975 


1.823 


3.645 


5.468 


7.290 


9.113 


10.936 


1.816 


3.632 


5.448 


7.264 


9.080 


10.895 


1.809 


3.618 


6.428 


7.237 


9.046 


10.856 


1.803 


3.605 


5.408 


7.210 


9.013 


10.816 


1.796 


3.592 


5.388 


7.184 


8.980 


10.775 


1.789 


3.578 


5.367 


7.156 


8.946 


10.734 


1.782 


3.565 


5.347 


7.13U 


8.912 


10.694 


1.776 


3.551 


5.327 


7,103 


8.878 


10.664 


1.769 


3.538 


• 5.307 


7.076 


8.844 


10.613 


1.762 


3.524 


5.287 


7.049 


8.811 


10.673 


1.755 


3.511 


5.266 


7.022 


8.777 


10.532 


1.748 


3.497 


5.246 


6.994 


8.742 


10.491 


1.742 


3.483 


5.225 


6.967 


8.708 


10.450 


1.735 


3.470 


5.205 


6.940 


8.674 


10.409 


1.728 


3.456 


5.184 


6.912 


8.640 


10.368 


1.7!21 


3.442 


5.164 


6.885 


8.606 


10.327 


1.714 


3.429 


5.143 


6.857 


8.572 


10.286 


1.707 


3.415 


5.122 


6.830 


8.537 


10.244 


1.700 


3.401 


5.101 


6.802 


8.502 


10.202 


1.694 


3.387 


5.080 


6.774 


8.468 


10.161 


1.687 


3.373 


5.060 


6.746 


8.433 


10.120 


1.680 


3.369 


5.039 


6.719 


8.398 


10.078 


1.673 


3.845 


5.018 


6.691 


8.364 


10.036 


1.666 


3.331 


4.997 


6.663 


8.328 


9.994 


1.659 


3.317 


4.976 


6.635 


8.294 


9.952 


1.652 


3.303 


4.955 


6.607 


8.268 


9.910 


1.645 


3.289 


4.934 


6.579 


8.224 


9.868 


1.638 


3.275 


4.913 


6.651 


8.188 


9.826 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 
val. 



5 
10 
16 
20 
25 
30 



6 


0.001 


10 


.004 


16 


.009 


20 


.017 


25 


.026 


80 


.038 



5 
10 
15 
20 
25 
30 



5 
10 
15 
20 
25 
30 



5 
10 
15 
20 
25 
30 



48® 



Inches. 
0.001 
.004 
.010 
.017 
.026 
.038 



50° 



62° 



0.001 
.004 
.009 
.017 
.026 
.037 



54° 



0.001 
.004 
.009 
.016 
.026 
.036 



56° 



0.001 
.004 
.009 
.016 
.025 
.036 



49° 



Inches. 
0.001 
.004 
.010 
.017 
.026 
.038 



51° 



0.001 
.004 
.009 
.017 
.026 
.037 



58° 



0.001 
.004 
.009 
.016 
.026 
.037 



66° 



0.001 
.004 
.009 
.016 
.025 
.036 
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parallels. 






IntKee 










10 


5.846 
















60 


29. 2W 








m 


























tlSM 












23.387 










10 














iiSs 










10 


S.S49 




































































M 















































AbscisBas of developed parallel. 
5' longf- IC longl- 15' longi- 20'lonKl- ay longrl- aCKIongl- 



lachts. 
e.l8S 

sins 
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Table 6. — Coordinates for projection of maps {scale ttsW^) — Continued,. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


6' longi- 
tude. 


W longi- 
tude. 


16' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


30' longi- 
tude. 


o / 

64 00 
10 
20 
30 
40 
50 

65 00 
10 
20 
30 
40 
50 

66 00 
10 
20 
30 
40 
50 

67 00 
10 
20 
30 
40 
50 

68 00 
10 
20 
30 
40 
50 

69 00 
10 
20 
30 
40 
50 

70 00 
10 
20 
30 
40 
50 

71 00 
10 
20 
SO 
40 
50 

72 00 


Inches. 


Inches. 
1.284 
1.277 
1.269 
1.261 
1.254 
1.246 

1.238 
1.231 
1.223 
1.215 
1.207 
1.200 

1.192 
1.184 
1.176 
1.168 
1.161 
1.153 

1.146 
^ 1.137 
1.129 
1.121 
1.113 
1.106 

1.098 
1.090 
1.082 
1.074 
1.066 
1.058 

1.060 
1.042 
1.034 
1.026 
1.018 
1.010 

1.002 
.994 
.986 
.978 
.970 
.962 

.964 
.946 
.938 
.930 
.922 
.914 

.906 


Inches. 
2.569 
2.653 
2.638 
2.523 
2.507 
2.492 

2.477 
2.461 
2.446 
2.430 
2.416 
2.399 

2.384 
2.368 
2.352 
2.337 
2.321 
2.306 

2.290 
2.274 
2.268 
2.243 
2.227 
2.211 

2.196 
2.180 
2.164 
2.148 
2.132 
2.116 

2.100 
2.084 
2.068 
2.052 
2.037 
2.021 

2.005 
1.989 
1.972 
1.956 
1.940 
1.924 

1.908 
1.892 
1.876 
1.860 
1.844 
1.828 

1.811 


Inches. 
3.863 
8.830 
3.807 
3.784 
3.761 
3.738 

3.716 
3.692 
3.668 
3.645 
3.622 
3.699 

3.675 
3.552 
3.629 
3.605 
3.482 
3.458 

3.435 
3.411 
3.388 
3.364 
3.340 
3.317 

3.293 
3.269 
3.246 
3.222 
3.198 
3.174 

3.161 
3.127 
3.103 
3.079 
3.055 
3.031 

3.007 
2.983 
2.969 
2.936 
2.911 
2.886 

2.862 
2.838 
2.814 
2.790 
2.766 
2.741 

2.717 


Inches. 
6.137 
6.106 
6.076 
6.046 
6.014 
4.984 

4.953 
4.922 
4.891 
4.860 
4.829 
4.798 

4.767 
4.736 
4.705 
4.673 
4.642 
4.611 

4.580 
4.548 
4.517 
4.485 
4.464 
4.422 

4.391 
4.359 
4.328 
4.296 
4.264 
4.232 

4.201 
4.169 
4.137 
4.105 
4.073 
4.041 

4.009 
3.977 
3.945 
3.913 
3.881 
3.848 

3.816 
3.784 
3.752 
3.720 
3.687 
3.656 

3.623 


Inches. 
6.422 
6.383 
6.345 
6.307 
6.268 
6.230 

6.192 
6.153 
6.114 
6.075 
6.037 
6.998 

5.959 
6.920 
6.881 
5.842 
6.803 
6.764 

6.725 
5.686 
5.646 
5.607 
5.667 
5.528 

6.489 
5.449 
6.410 
5.370 
6.330 
5.291 

5.251 
6.211 
6.171 
5.131 
5.092 
5.062 

5.012 
4.972 
4.931 
4.891 
4.861 
4.811 

4.771 
4.730 
4.690 
4.660 
4.609 
4.569 

4.529 


Inches. 
7.706 
7.660 
7.614 
7.568 
7.522 
7.476 

7.430 
7.384 
7.337 
7.290 
7.244 
7.198 

7.151 
7.104 
7.067 
7.010 
6.963 
6.916 

6.869 
6.822 
6.775 
6.728 
6.680 
6.634 

6.686 
6.539 
6.491 
6.443 
6.396 
6.349 

6.301 
6.263 
6.206 
6.157 
6.110 
6.062 

6.014 
6.966 
6.917 
5.869 
5.821 
6.773 

6.726 
6.676 
5.628 
5.679 
5.631 
6.483 

5.434 


Longi- 
tude 
inter- 
val. 


64° 


65° 


6.862 
11.704 
17.556 
23.408 
29.260 


t 

5 
10 
15 
20 
26 
30 


Inches. 
0.001 
.003 
.008 
.013 
.021 
.030 


Inches. 

O.QOl 
.003 
.007 
.013 
.020 
.029 


6.853 
11.706 
17.568 
23.411 
29. -264 




66° 


67° 


6.854 
11.707 
17.561 
23.414 
29.268 


5 
10 
16 
20 
25 
30 


0.001 
.003 
.007 
.013 
.020 
.029 


0.001 
.003 
.007 
« .012 
.019 
.028 


6.864 
11.709 
17.663 
23.418 
29.272 




68° 


69° 


6 
10 
16 
20 
26 
30 


0.001 
.003 
.007 
.012 
.019 
.027 


0.001 
.003 
.006 
.011 
.018 
.026 


6.855 
11. 710 
17.665 
23.420 
29.276 


5.866 
11.712 
17.667 
23.423 
29.279 




70° 


71° 


6 
10 
15 
20 
26 
30 


0.001 
.003 
.006 
.011 
.017 
.024 


0.001 
.003 
.006 
.010 
.016 
.024 


6.856 
11. 713 
17.570 
23.426 
29.282 




72° 




6.857 
11.714 
17.572 
23.429 
29.286 


6 
10 
15 
20 
25 
30 


0.001 
.003 
.006 
.010 
.016 
.023 
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[Prom Baillhmnlan GeograpUcal Tables.] 
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Table 7. — (hordinaies for projection of maps (scale ^sWu)' 
[From Smithsonian Geographical Tables.] 



TAti- 

tude of 

parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of de 
parallel 




6' longi- 
tude. 


lO'longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


30' longi- 
tude. 


veloped 


o / 

00 

10 
20 
30 
40 
50 

1 00 

10 
20 
30 
40 
50 

2 00 

10 
20 
30 
40 
50 

3 00 

10 
20 
30 
40 
50 

4 00 

10 
20 
30 
40 
50 

5 00 

10 
20 
30 
40 
50 

6 00 

10 
20 
30 
40 
50 

7 00 


Inches. 


Inches. 
5.764 

6.764 
6.764 
5.764 
5.764 
6.764 

5.764 

5,763 
5.763 
6.762 
6.762 
6.761 

5.761 

5.760 
5.759 
6.759 
6.768 
5.767 

5.756 

6.756 
5.764 
5.753 
5.762 
6.761 

5.750 

6.749 
5.748 
6.746 
6.745 
6.744 

6.743 

5.741 
6.739 
6.738 
5.736 
5.736 

5.733 

5.731 
5.729 
5.727 
5.726 
6.724 

5.?22 


Inches. 
11.529 

11.528 
11.628 
U.628 
11.528 
11.527 

11.527 

11.526 
11.525 
11.524 
11.524 
11.523 

11.622 

11.520 
11.519 
11.517 
11.516 
11.514 

11.613. 

11.511 
11.509 
11.507 
11.505 
11.503 

11.501 

11.498 
11.496 
11.493 
11.490 
11.488 

11.485 

11.482 
11.479 
11.476 
11.472 
11.469 

11.466 

11.462 
11.458 
11.456 
11.451 
11.447 

11.443 


Inches. 
17.293 

17.293 
17.292 
17.292 
17.291 
17.291 

17.291 

17.289 
17.288 
17.287 
17.285 
17.284 

17.283 

17.281 
17.278 
17.276 
17.274 
17.272 

17.270 

17.267 
17.264 
17.260 
17.257 
17.254 

17.261 

17.247 
17.243 
17.240 
17.236 
17.232 

17.228 

17.223 
17.218 
17.213 
17.209 
17.204 

17.199 

17.193 
17.188 
17. 182 
17. 177 
17. 171 

17.165 


Inches. 
23.058 

23.067 
23.066 
23.056 
23.066 
23.054 

23.054 

23.062 
23.050 
23.049 
23.047 
23.045 

23.044 

23.041 
23.038 
23.035 
23.032 
23.029 

23.026 

23.022 
23.018 
23.014 
23.010 
23.006 

23.002 

22.996 
22.991 
22.986 
22.981 
22.976 

22.970 

22.964 
22.958 
22.961 
22.945 
22.938 

22.932 

22.924 
22.917 
22.910 
22.902 
22.894 

22.887 


Indies. 

28.822 

• 

28.821 
28.821 
28.820 
28.819 
28.818 

28.818 

28.816 
28.813 
28.811 
28.809 
28.807 

28.805 

28.801 
28.797 
28.794 
28.790 
28.786 

28.783 

28.778 
28.773 
28.767 
28.762 
28.757 

28.762 

28.746 
28.739 
28.733 
28.726 
28.720 

28.713 

28.706 
28.697 
28.689 
28.681 
28.673 

28.665 

28.656 
28.646 
28.637 
28.628 
28. 618 

28.609 


Inches. 
34.686 

34.585 
o4. Oou 
34.583 
34.583 
34.582 

34.581 

34.679 
34.576 
34.573 
34.571 
34.568 

34.565 

34.561 
34.556 
34.652 
34.548 
34.543 

34.539 

34.533 
34.527 
34.620 
34.514 
34.508 

34.502 

34.495 
34.487 
34.479 
34.471 
34.463 

34.456 

34.446 
34.436 
34.427 
34.417 
34.408 

34.398 

34.387 
34.375 
34.364 
34.353 
34.342 

34.330 


Longi- 
tude 
inter- 
val. 


0° 

Inch. 
0.000 
.000 
.000 
.000 
.000 
.000 






1° 


11.451 
22.901 
34.352 
45.803 
57.264 

68.704 




5 
10 
15 
20 
25 
30 


Inch. 

0.000 
.000 
.001 


11.461 
22.901 
34.352 
45.803 
57.254 

08.704 


.001 
.002 
.003 




2° 


3° 


11.461 
22.902 
34.353 
45.804 
67.254 

68.705 


5 
10 
15 
20 
25 
30 


0.000 
.001 
.001 
.002 
.004 
.005 

4° 

• 


0.000 
.001 
.002 
.003 
.005 


11.461 
22.902 
34.353 
45.804 
57.255 

68.706 


.098 

5° 


11.451 
22.903 
34.354 
45.805 
67.256 

68.708 


5 
10 
15 
20 
25 
30 


0.000 
.001 
.Ov)3 
.005 
.007 
.011 


0.000 
.001 
.003 
.006 
.009 
.013 


11.462 
22.903 
34.856 
45.806 
57.258 

68.710 






6° 


7° 


5 
10 
15 
20 
25 
30 


0.000 
.002 
.004 
.007 
.011 
.016 


0.000 


11.462 
22.904 
34.356 
46.808 
67.260 

68.712 


.002 
.005 
.008 
.013 
.018 
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, — Coordinatet for projection of maps {scale ^jim) — Continued. 
[From BmlthBoniau Qeognplilail Tablet.] 



parallel. 


Iiferidio- 




AbBcisaa^of dev 


eloped parallel. 




Ordlnates of developed 
psiBlIel. 


6'lOT«i- 


Wloniti- 


■*;;•;?■ 


"£"■=;»■ 


JO-longi 
tDde. 


10 

40 

50 

10 

30 
40 
60 

» 00 

20 
30 
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U 

10 00 

20 
80 

11 00 
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30 

12 00 
30 

13 00 

1 

14 00 


Ineha. 


5.722 
6.717 
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5.6% 
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II 
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IS 
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1.426 
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i 
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ii,aM 
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if 
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li:2M 
11.196 


Iticlun. 
17,165 

17! S2 
17, 46 

17.126 

17.089 
37,082 
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16:bS7 

:: 

16:864 
6.841 
6:794 


Inchee. 
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22:869 
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22:795 
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22.732 
22.720 

22,698 

22:619 
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2^684 
22.570 

22.542 

22:499 
22,485 

22,155 
22,439 
22.424 

22:392 

22.377 


mJ^oos' 

28,' 576 
28.491 

II 

28:311 

II 

28:213 

as: 106 
28.088 

2s.m 

28.030 
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34. 3M 

34:278 
34.265 
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84.208 

M.IK 
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33:973 

11 
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9° 
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0.001 
.003 

.006 
.011 

:026 
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Table 7. — (hordinaJtes for projection of maps {scale tsWs) — CJontinued. 

[From Smithsonian Geographical Tables.] 



LaU- 
tude of 

iwoaiel. 


Meridio- 
nal dis- 
tances 

from 

even 

degree 

paiallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


5' longi- 
tude. 


Wlongi- 
tude. 


16'longi- 
tude. 


20' longi- 
tude. 


25'longi- 
tude. 


30'longi- 
tude. 


o / 

14 00 

10 
20 
30 
40 
50 

15 00 

10 
20 
30 
40 
50 

16 00 

10 
20 
30 
40 
50 

17 00 

10 
20 
30 
40 
50 

18 00 

10 
20 
30 
40 
50 

19 00 

10 
20 
30 
40 
50 

20 00 

10 
20 
30 
40 
50 

21 00 


Iiuihes. 
68.740 


Inches. 
5.594 

'5.590 
5.586 
6.582 
5.578 
6.673 

5.569 

6.565 
5.660 
5.656 
5.551 
5.547 

5.542 

5.638 
5.533 
5.528 
6.524 
5.619 

5.614 

5.509 
5.504 
5.499 
6.494 
5.489 

5.484 

5.479 
5.473 
5.468 
5.463 

5.458 

5.452 

5.447 
6.441 
6.436 
5.430 
6.424 

5.419 

5.413 
6.407 
5.401 
6.396 
6.390 

5.384 


Inches. 
11.188 

11.180 
11.172 
11.163 
11.166 
11.147 

11.138 

11.130 
11. 121 
11. 112 
11.103 
11.094 

11.086 

11.076 

11.066 

11.057' 

11.047 

11.038 

11.028 

11.018 
11.008 
10.998 
10.988 
10.978 

10.968 

10.957 
10.947 
10.936 
10.926 
10.915 

10.905 

10.893 
10.882 
10.871 
10.860 
10.849 

10.838 

10.826 
10.814 
10.803 
10.791 
10.779 

10.768 


Inches. 
16.783 

16.770 
16.758 
16.745 
16.733 
16.720 

16.708 

16.694 
16.681 
16.667 
16.654 
16.641 

16.628 

16.613 
16.599 
16.586 
16. 571 
16.556 

16.542 

16.527 
16.512 
16.497 
16.482 
16.467 

16.462 

16.436 
16.420 
16.404 
16.389 
16.373 

16.367 

16.340 
16.324 
16.307 
16.290 
16.274 

16.267 

16.239 
16.222 
16.204 
16. 187 
16. 169 

16.151 


Inches. 
22.377 

22.360 
22.344 
22.327 
22.310 
22.294 

22.277 

22.259 
22.241 
22.223 
22.206 
22.188 

22.170 

22.151 
22.132 
22.113 
22.094 
22.075 

22.056 

22.036 
22.016 
21.996 
21.976 
21.966 

21.936 

21.916 
21.894 
21.872 
21.862 
21.830 

21.809 

21. 787 
21.766 
21. 742 
21.720 
21.698 

21.676 

21.652 
21.629 
21.605 
21.582 
21.558 

21.536 


Inches. 
27.971 

27.950 
27.980 
27.909 
27.888 

27.846 

27.824 
27.802 
27.779 
TH.'Jb'J 
27.735 

27.713 

27.689 
27.666 
27.642 
27.618 
27.694 

27.671 

27.546 
27.521 
27.495 
27.470 
27.445 

27.420 

27,394 
27.367 
27.341 
27.315 
27.288 

27.262 

27.234 
27.206 
27.178 
27.150 
27.123 

27.095 

27.065 
27.036 
27.007 
26.978 
26.948 

26.919 


Inches. 
33.566 

33.540 
33.515 
33.490 
33.465 
33.440 

33.415 

33.389 
33.362 
33.335 
33.308 
33.282 

33.255 

33.227 
33.198 
33.170 
33.142 
33.113 

33.085 

33.055 
33.025 
32.994 
32.964 
32.934 

32.904 

32.872 
32.840 
32.809 
32. 777 
32.746 

32. 714 

32.680 
32.647 
32.614 
32.580 
32.547 

32.513 

32.478 
32.443 
32.406 
32.373 
32.338 

32.308 


Longi- 
tude 
inter- 
val. 


14° 


15° 


11.458 
22.915 
34.373 
45.830 
57.288 

68.746 


6 
10 
15 
20 
25 
30 


Inches. 
0.001 
.004 
.009 
.016 
.025 
.035 


Inches. 

0.001 
.004 
.009 
.017 
.026 
.038 


11.459 
22.917 
34.376 

45.834 
57.293 

68.762 


■ 


16° 


170 


11.460 
22.919 
34.379 
46.838 
67.298 

68.758 


5 
10 
15 
20 
25 
30 


0.001 
.004 
.010* 
.018 
.028 
.040 


0.001 
.005 
.011 
.019 
.029 
.042 


11.461 
22.921 
34.382 
45.843 
67.304 

68.764 




18° 


19° 


11.462 
22.924 
34.386 
46.848 
57.310 

68.771 


5 
10 
16 
20 
26 
30 


0.001 
.005 
.011 
.020 
.031 
.044 


0.001 
.005 
.012 
.021 
.032 
.046 


11.463 

22.926 

34.390 

46.863i 

57.316" 

68.779 




20° 


21° 


5 
10 
15 
20 
25 
30 


0.001 
.006 
.012 
.022 
.034 
.049 


0.001 
.006 
.013 
.022 
.035 
.051 

i 


11.464 
22.929 
ai.394 
45.858 
67.322 

68.787 
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Table 7. — CoordincUes for projection of maps (scale -^sjf) — Continued-. 

[From Smithsonian Geographical Tables.] 



Trfiti- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


5' longi- 
tude. 


lO' longi- 
tude. 


15' longi- 
tude. 


20'longi. 
tude. 


25Mongi- 
tude. 


SO' longi- 
tude. 


O / 

21 00 

10 
20 
30 
40 
50 

22 00 

10 
20 
30 

40 
60 

23 00 

10 
20 
30 
40 
50 

24 00 

10 
20 
30 
40 
50 

25 00 

10 
20 
30 
40 
50 

26 00 

10 
20 
30 
40 
50 

27 00 

10 
20 
30 
40 
60 

28 00 


Inches. 

68.787 

11.466 
22.932 
34.397 
45.863 
57.329 

68. 795 


Inches. 
6.384 

5.378 
5.372 
6.366 
5.869 
5.363 

6.347 

6.341 
6.334 
5.328 
5.322 
5.315 

6.309 

5.802 
5.296 
6.289 
5.282 
5.276 

5.269 

5.263 
5.266 
5.249 
6.242 
5.235 

6.227 

6.220 
6.213 
5.206 
6.199 
5.191 

5.184 

6.177 
6.169 
6.162 
5.154 
6.147 

5.140 

5.132 
5.124 
6.116 
5.109 
5.101 

5.093 


Inches. 
10.768 

10.755 
10.743 
10.731 
10.719 
10. 707 

10.694 

10.682 
10.669 
10.666 
10.643 
10.631 

10.618 

10.604 
10.691 
10. 578 
10.665 
10.561 

10.638 

10.526 
10. 512 
10.498 
10.483 
10. 469 

10.465 

10.441 
10.426 
10.412 
10.397 
10.383 

10.369 

10.364 
10.339 
10.324 
10.309 
10.294 

10.279 

10.264 
10.248 
10.233 
10.218 
10.202 

10. 187 


Inches. 
16. 161 

16.133 
16.115 
16.097 
16.078 
16.060 

16.042 

16.022 
16.003 
16.984 
16.966 
15.946 

16.927 

15.907 

16.887 
15.867 
15.847 
15.827 

15.807 

15.789 
16.767 
16.746 
15.725 
15.704 

15.682 

16.661 
15.639 
15.618 
15.596 
15.675 

15.553 

15.631 
15.508 
15.486 
15.463 
15.441 

15.419 

15.396 
15.373 
15.349 
16.326 
15.303 

16.280 


Inches. 
21.636 

21.611 
21.486 
21.462 
21.438 
21.413 

21.389 

21.363 
21.338 
21.312 
21.287 
21.261 

21.236 

• 

21.209 
21. 182 
21.166 
21.129 
21. 102 

21.076 

21.a62 
21.023 
20.995 
20.967 
20.938 

20.910 

20.881 
20.862 
20.824 
20.796 
20.766 

20. 737 

20.708 
20.678 
20.648 
20.618 
20.588 

20.558 

20.528 
20.497 
20.466 
20.436 
20.404 

20.374 


Inches. 
26.919 

26.889 
26.858 
26.828 
26.797 
26.767 

26.736 

26.704 
26.672 
26.641 
26.609 
26.577 

26.645 

• 

26.511 
26.478 
26.445 
26.412 
26.378 

26.345 

26.315 
26.279 
26.244 
26.209 
26.173 

26.137 

26.101 
26.065 
26.029 
25.993 
25.958 

26.922 

25.884 
26.847 
25.810 
25.772 
25.736 

25. 698 

25.669 
25.621 
25.582 
26.544 
25.505 

25.467 


Inches. 
32.303 

32.266 
32.230 
32. 193 
32.166 
32. 120 

32.083 

32.045 
»2.006 
31.969 
31.930 
31.892 

31.853 

31.813 
31.774 
31.733 
31.694 
31.654 

31. 614 

31.577 
31.635 
31.493 
31.460 
31.408 

31.366 

31.322 
31.279 
31.235 
31.192 
31.149 

31.106 

31.061 
31.017 
30.972 
30.927 
30.882 

30.838 

30.791 
30.746 
30.699 
30.663 
30.607 

30.560 


Longi- 
tude 
inter- 
val. 


21° 


22° 


5 
10 
16 
20 
25 
30 


Inches. 
0.001 
.006 
.013 
.022 
.035 
.051 


Inches. 

0.001 
.006 
.013 
.023 
.036 
.052 


11.467 
22.934 
34.401 
46.868 
57.336 

68.803 




23° 


24° 


11.469 
22.937 
34.406 
46.874 
57.343 

68.812 


5 
10 
15 
20 
25 
30 


0.001 
.006 
.014 
.024 
.038 
.a64 


0.002 
.006 
.014 
.025 
.039 
.066 


11.470 
22.940 
34.410 
45.880 
57.350 

68.821 




25° 


26° 


6 
10 
15 
20 
25 
30 


0.002 
.006 
.014 
.026 
.040 
.068 


0.002 
.007 
.015 
.026 
.041 
.059 


11.472 
22.943 
34.415 
45.886 
57.358 

68.830 


11.473 
22.946 
34.419 
46.892 
57.365 

68.838 




27° 


28° 


5 
10 
15 
20 
26 
30 


0.002 
.007 
.015 
.027 

• .042 
.061 


0.002 
.007 
.016 
.028 
.043 
.063 


11. 476 
22.950 
34.424 
46.899 
67. 374 

68.849 
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Table 7. — Coordinates for projection of maps (scale -^-g^jj) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati> 

tude of 

parallel. 



o / 

28 00 

10 
20 
30 
40 
50 

29 00 

10 
20 
30 
40 
50 

30 00 

10 
20 
80 
40 
50 

31 00 

10 
20 
30 
40 
50 

32 00 

10 
20 
30 
40 
50 

33 00 

10 
20 
30 
40 
60 

34 00 

10 
20 
30 
40 
60 

35 00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 
68.849 



11.476 
22.953 
34.430 
45.906 
57.;«3 

68.859 



n.478 
22.967 
34.436 
45.913 
57.391 

68.870 



11.480 
22.960 
34.440 
45.920 
57.400 

68.880 



11.482 
22.964 
34.446 
45.927 
57.409 

68.891 



11.484 
22.967 
34.451 
45.934 

67.418 

68.902 



11.486 
22.971 
34.466 
45.942 
57. 427 

68.913 



Abscissas of developed parallel. 



11.487 
22.975 
34.462 
45.949 
67.437 

68.924 



5' longi- 
tude. 


10' longi- 
tude. 


15' longi- 
tude. 


Inches. 
5.093 


Inches. 
10. 187 


Inches. 
16.280 


5.085 
5.077 
6.069 
6.061 
5.064 


10. 171 
10.166 
10.139 
10.123 
10.107 


16.256 
15.232 
16.208 
16.185 
16.161 


6.046 


10.091 


16. 137 


5.037 
5.029 
5.021 
5.013 
5.004 


10.075 
10.058 
10.042 
10.026 
10.009 


15.112 
16.087 
15.063 
16.038 
15.013 


4.996 


9.993 


14.989 


4.988 
4.979 
4.971 
4.962 
4.954 


9.97a 
9.959 
9.942 
9.925 
9.908 


14.963 
14.938 
14.912 
14.887 
14.862 


4.945 


9.891 


14.836 


4.937 
4.928 
4.919 
4.910 
4.902 


9.873 
9.856 
9.838 
9.821 
9.804 


14.810 
14.784 
14.758 
14. 731 
14.705 


4.893 


9.786 


14.679 


4.884 
4.875 
4.866 
4.857 
4.848 


9.768 
9.750 
0.732 
9.714 
9.696 


14.662 
14.626 
14.698 
14.672 
14.546 


4.839 


9.679 


14.518 


4.830 
4.821 
4.812 
4.802 
4.793 


9.660 
9.642 
9.623 
9.606 
9.686 


14.490 
14. 462 
14.435 
14.407 
14.379 


4.784 


9.568 


14. 352 


4.774 
4.766 
4.755 
4.746 
4.737 


9.549 
9.630 
9.511 
9.492 
9.473 


14.323 
14. 295 
14.267 
14.238 
14.210 


4.727 


9.464 


14.181 



tude. 



Inches. 
20.374 

20.342 
20.310 
20.278 
20.246 
20.214 

20. 182 

20.150 
20.117 
20.084 
20.051 
20.018 

19.985 

19.961 
19.917 
19.883 
19.849 
19.815 

19.782 

19. 747 
19. 712 
19.677 
19.642 
19.607 

19. 572 

19.536 
19.500 
19.465 
19.429 
19.393 

19.357 

19.320 
19.283 
19.246 
19.210 
19. 173 

19. 136 

19. 098 
19.060 
19.022 
18.984 
18. 946 

18.908 



25' longi- 
tude. 



Inches. 
25.467 

25.427 
26.387 
26.347 
25.308 
25.268 

26.228 

26.187 

25.146 
26.105 
25.064 
25.022 

24.981 

24.939 
24.896 
24.864 
24. 812 
24.769 

24.727 

24.683 
24.640 
24.696 
24.552 
24.509 

24.465 

24.420 
24.376 
24.331 
24.286 
24.241 

24.196 

24.150 
24.104 
24.068 
24. 012 
23.966 

23.920 

23.872 
23.825 
23.778 
23.730 
23.683 

23.636 



30' longi- 
tude. 



Inches. 
30.560 

30.613 
30.466 
30.417 
30.369 
30.321 

30.274 

30.224 
30.176 
30.126 
30.076 
30.027 

29.978 

29.927 
29.876 
29.825 
29.774 
29.723 

29.67i 

29.620 
29.668 
29.616 
29.463 
29.411 

29.368 

29.306 
29.261 
29.197 
29.143 
29.089 

29.036 

28.980 
28.925 
28.870 
28.814 
28.759 

28.704 

28.647 
28.590 
28.633 
28. 476 
28.420 

28.363 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 
val. 



5 
10 
15 
20 
25 
30 



5 
10 
16 
20 
25 
30 



5 


0.002 


10 


.007 


15 


.017 


20 


.030 


25 


.047 


30 


.068 



28° 



30° 



5 


0.002 


10 


.007 


15 


.016 


20 


.029 


25 


.045 


30 


.065 



32° 



34° 



0.002 
.008 
.017 
.031 
.049 
.070 



29° 



Inches. 


Incites. 


0.002 


0.002 


.007 


.007 


.016 


.016 


.028 


.028 


.043 


.044 


.063 


.064 



31° 



0.002 
.007 
.017 
.030 
.046 
.067 



33° 



0.002 
.008 
.017 
.031 
.048 
.069 



36° 



0.002 
.008 
.018 
.031 
.049 
.071 
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Table 7. — Coordinates for projection of maps {scale •^s^s-g) — Continued. 

[Prom Smithsonian Geographical Tables.] 



TAti- 

tude of 

parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


5' longi- 
tude. 


lO' longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


30' longi- 
tude. 


o r 

35 00 

10 
20 
30 
40 
50 

36 00 

10 
20 
30 
40 
50 

37 00 

10 
20 
30 
40 
50 

38 00 

10 
20 
30 
40 
50 

39 00 

10 
20 
30 
40 
50 

40 00 

10 
20 
30 
40 
50 

41 00 

10 
20 
30 
40 
50 

42 00 


Inches. 
68.924 


Inches. 
4.727 

4.717 
4.708 
4.698 
4.688 
4.679 

4.669 

4.659 
4.649 
4.639 
4.629 
4.619 

4.609 

4.599 
4.589 
4.579 
4.568 
4.558 

4.548 

4.538 
4.527 
4.517 
4.506 
4.496 

4.486 

4.475 
4.464 
4.454 
4.443 
4.433 

4.422 

4.411 
4.400 
4.389 
4.378 
4.368 

4.357 

4.346 
4.336 
4.324 
4.312 
4.301 

4.290 


Inches. 
9.454 

9.435 
9.415 
9.396 
9.877 
9.357 

9.338 

9.318 
9.298 
9.278 
9.258 
9.238 

9.219 

9.198 
9.178 
9.157 
9.137 
9.117 

9.096 

9.076 
9.055 
9.034 
9.013 
8.992 

8.971 

8.950 
8.929 
8.908 
8.886 
8.865 

8.844 

8.822 
8.800 
8.779 
8.757 
8.735 

8.713 

8.691 
8.669 
8.647 
8.625 
8.603 

8.581 


Inches. 
14. 181 

14. 152 
14.123 
14.094 
14.065 
14.036 

14.007 

13.977 
13.947 
13.917 
13.887 
13.858 

13.828 

13.797 
13. 767 
13.736 
13.706 
13.675 

13.645 

13.613 
13.582 
13.551 
13.520 
13.488 

13.457 

13.425 
13.393 
13.361 
13.330 
13. 298 

13.266 

13.233 
13.201 
13.168 
13.135 
13. 103 

13.070 

13.037 
13.004 
12.971 
12.937 
12.904 

12.871 


Inches. 
18.908 

18.870 
18.831 
18.792 
18. 753 
18.714 

18. 676 

18.636 
18.596 
18.556 
18.517 
18.477 

18.437 

18.396 
18.356 
18.315 
18.274 
18.234 

18. 193 

18.151 
18.109 
18.068 
18.026 
17.984 

17.943 

17.900 
17.858 
17.815 
17. 773 
17. 730 

17.688 

17.644 
17.601 
17.557 
17.514 
17.470 

17.427 

17.383 
17.338 
17.294 
17.250 
17.205 

17.161 


Incites. 
23.636 

23.587 
23.539 
23.490 
23.442 
23.393 

23.345 

23.295 
23.246 
23.195 
23.146 
23.096 

23.046 

22.996 
22.944 
22.894 
22.843 
22.792 

22.741 

22.689 
22.637 
22.585 
22.533 
22.481 

22.429 

22.375 
22.322 
22.269 
22.216 
22. 163 

22.110 

22.055 
22.001 
21.947 
21.892 
21.838 

21.784 

21. 728 
21.673 
21.618 
21.562 
21.507 

21.451 


Inches. 
28.363 

28.305 
28.246 
28.188 
28.130 
28.072 

28.014 

27.954 
27.894 
27.835 
27.775 
27.715 

27.656 

27.594 
27.533 
27.472 
27.411 
27.350 

27.289 

27.227 
27.164 
27.102 
27.039 
26.977 

26.914 

26.851 
26.787 
26.723 
26.659 
26.595 

26.632 

26.466 
26.401 
26.336 
26.271 
26.206 

26. 140 

26.074 
26.007 
25.941 
25.875 
25.808 

26.742 


Longi- 
tude 

inter- 
val. 


35° 


36° 


11.489 
22.978 
34.468 
46.957 
57.446 

68.935 


6 
10 
15 
20 
25 
30 


Inches. 
0.002 
.008 
.018 
.031 
.049 
.071 


Inches. 
0.002 
.008 
.018 
.032 
.050 
.072 


11.491 
22.983 
34.474 
45.965 
57.457 

68.948 




37° 


38° 


11.493 
22.986 
34.480 
46.973 
57.466 

68.959 


5 
10 
15 
20 
25 
30 


0.002 
.008 
.018 
.032 
.060 
.073 


0.002 
.008 
.018 
.033 
.051 
.073 


11.495 
22.990 
34.485 
45.980 
57.475 

68.970 




39° 


40° 


11.497 
22.994 
34.491 
45.988 
57.485 

68.982 


5 
10 
15 
20 
25 
30 


0.002 
.008 
.018 
.033 
.051 
.074 


0.002 
.008 
.019 
.033 
.052 
.074 


11.499 
22.998 
34.497 
45.9% 
57.495 

68.994 




41° 


42° 


5 
10 
15 
20 
25 
30 


0.002 
.008 
.019 
.033 
.052 
.075 


0.002 
.008 
.019 
.033 
.052 
.075 


11.501 
23.002 
34.503 
46.004 
57.506 

69.007 
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Table 7. — Coordinates for projection of maps (scale ^ji^jf) — Continued. 

fFrom Smithsonian Geogrraphical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degiree 

parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


5' longi- 
tude. 


lO' longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 

Inches. 
17.161 

17. 116 
17.071 
17.025 
16.980 
16.936 

16.890 

16.844 
16.798 
16.751 
16.705 
16.659 

16.613 

16.566 
16.519 
16.473 
16.426 
16.379 

16.332 

16.284 
16.236 
16.188 
16. 141 
16.093 

16.046 

16.997 
15.948 
15.899 
16.861 
15.802 

16.754 

16.704 
15.655 
15.606 
15.656 
15.507 

16.457 

15.407 
15.357 
15.307 
15.267 
16.206 

15.156 


25' longi- 
tude. 


30* longi- 
tude. 


o / 

42 00 

10 
20 
30 
40 
50 

43 00 

10 
20 
30 
40 
50 

44 00 

10 
20 
30 
40 
50 

45 00 

10 
20 
30 
40 
50 

46 00 

10 
20 
30 
40 
50 

47 00 

10 
20 
30 
40 
50 

48 00 

10 
20 
30 
40 
50 

49 00 


Inches. 
69.007 


iTiches. 
4.290 

4.279 
4.268 
4.256 
4.245 
4.234 

4.222 

4.211 
4.199 
4.188 
4.176 
4,165 

4.153 

4.142 
4.130 
4.118 
4.106 
4.095 

4.083 

4.071 
4.069 
4.047 
4.035 
4.023 

4.011 

3.999 
3.987 
3.976 
3.963 
3.951 

3.938 

3.926 
3.914 
3.901 
3.889 
3.877 

3.864 

3.852 
3.839 
3.827 
3.814 
3.802 

3.789 


Inches. 

8.581 

8.568 
8.536 
8.513 
8.490 
8.467 

8.445 

8.422 
o. o99 
8.376 
8.353 
8.330 

8.307 

8.283 
8.260 
8.236 
8.213 
8.189 

8.166 

8.142 
8.118 
8.094 
8.070 
8.046 

8.023 

7.998 
7.974 
7.960 
7.925 
7.901 

7.877 

7.862 
7.827 
7.803 
7.778 
7.753 

7.729 

7.704 
7.679 
7.663 
7.628 
7.603 

7.678 


Inches. 
12.871 

12.837 
12.803 
12.769 
12.735 
12.701 

12.667 

12.633 
12.598 
12.564 
12.529 
12.494 

12.460 

12.425 
12.390 
12.354 
12.319 
12.284 

12.249 

12.213 
12. 177 
12. 141 
12.105 
12.070 

12.034 

11.997 
11.961 
11.925 
11.888 
11.852 

11.816 

11.778 
11.741 
11.704 
11.667 
11.630 

11.693 

11.665 
11.518 
It. 480 
11.442 
11.405 

11.367 


Inches. 
21.451 

21.396 
21.338 
21.282 
21.225 
21.169 

21.112 

21.064 
20.997 
20.939 
20.882 
20.824 

20.767 

20.708 
20.649 
20.691 
20.532 
20.473 

20.416 

20.355 
20.295 
20.236 
20.176 
20.116 

20.056 

19.996 
19.936 
19. 874 
19.813 
19.763 

19.692 

19.630 
19.669 
19.507 
19.446 
19.383 

19.322 

19.259 
19.196 
19.134 
19.071 
19.008 

18.945 


Inches. 
25.742 

25.674 
26.606 
25.538 
26.470 
25.402 

25.834 

25.266 
26.196 
26.127 
25.058 
24.989 

24.920 

24.849 
24.779 
24.709 
24.638 
24.668 

24.498 

24.426 
24.354 
24.283 
24.211 
24.139 

24.068 

23.995 
23.922 
23.849 
23.776 
23.703 

23.630 

23.666 
23.482 
23.408 
23.334 
23.260 

23.186 

23.111 
23.035 
22.960 
22.886 
22.81U 

22.734 


Longi- 
tude 
inter- 
val. 


42° 


43° 


11.503 
23.006 
34.510 
46.013 
57.516 

69.019 


5 
10 
16 
20 
26 
30 


Inches. 
0.002 
.008 
.019 
.033 
.052 
.076 


Inches. 

0.002 
.006 
.019 
.033 
.052 
.076 


11.505 
23.010 
34.515 
46.020 
57.625 

69.030 




440 


45° 


11.507 
23.014 
34.522 
46.029 
57.536 

69.043 


5 
10 
16 
20 
25 
30 


0.002 
.008 
.019 
.034 
.052 
.075 


0.002 
.008 
.019 
.034 
.063 
.076 


11.509 
23.018 
34.528 
46.037 
57.646 

69.055 




46° 


470 


6 
10 
15 
20 
25 
30 


0.002 
.008 
.019 
.034 
.053 
.076 


0.002 
.008 
.019 
.034 
.052 
.075 


11.511 
23.023 
34.534 
46.045 
57.567 

69.068 


11.613 
23.027 
34.540 
46.053 
57.567 

69.080 




48° 


49° 


5 
10 
15 
20 
25 
30 


0.002 
.008 
.019 
.033 
.052 
.076 


0.002 
.008 
.019 
.033 
.062 
.075 


11.516 
23.031 
34.646 
46.062 
67.577 

69.093 
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Table 7. — CoordinoUea for projection of maps (sccUe ^ji^s) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordlnates of developed 
parallel. 

■ 


6' longi- 
tude. 


10' longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


30' longi- 
tude. 


O f 

49 00 

10 
20 
80 
40 
60 

50 00 

10 
20 
30 
40 
6C 

51 00 

10 
20 
30 
40 
60 

52 00 

10 
20 
30 
40 
60 

63 00 

10 
20 
30 
40 
50 

64 00 

10 
20 
. 30 
40 
50 

65 00 

10 
20 
30 
40 
50 

56 00 


Inches. 
69.093 


Inches. 
3.789 

3.776 
3.764 
S.'ZSl 
3.738 
3.725 

3.713 

3.700 
3.687 
8.674 
3.661 
3.648 

3.635 

3.622 
3.609 
3.596 
3.683 
3.670 

3.656 

3.543 
3.580 
3.516 
3.603 
3.490 

3.477 

3.463 
3.460 
3.436 
3.423 
3.409 

3.396 

3.382 
3.368 
3.366 
3.341 
3.327 

3.814 

3.300 
3.286 
3.272 
3.268 
3.245 

3.231 


Inches. 

7.578 

7.558 
7.527 
7.502 
7.476 
7.461 

7.426 

7.399 
7.374 
7.348 
7.322 
7.296 

7.270 

7.244 
7.218 
7.191 
7.165 
7.139 

7.113 

7.086 
7.060 
7.033 
7.006 
6.980 

6.953 

6.926 
6.899 
6.872 
6.846 
6.818 

6.791 

6.764 
6.787 
6.709 
6.682 
6.666 

6.628 

6.600 
6.672 
6.545 
6.517 
6.489 

6.462 


Inches. 
11.867 

11.329 
U.291 
U.253 
U.214 
11.176 

11.138 

n.099 
11.060 
n.021 
10.983 
10.944 

10.906 

10.866 
10.827 
10.787 
10.748 
10.709 

10.669 

10.629 
10.589 
10.660 
10.510 
10.470 

10.430 

10.389 
10.349 
10.309 
10.268 
10.228 

10.187 

10. 146 
10.105 
10.064 
10.023 
9.982 

9.941 

9.900 
9.869 
9.817 
9.776 
9.734 

9.693 


Inches. 
15.166 

16.105 
15.054 
15.008 
14.952 
14.901 

14.850 

14.799 
14.747 
14.695 
14.644 
14.592 

14.640 

14.488 
14.436 
14.388 
14.330 
14.278 

14.226 

14.172 
14. 119 
14.066 
14.013 
13.960 

13.906 

13.852 
13.798 
13.746 
13.691 
18.637 

13.683 

13.528 
13.474 
13.419 
13.364 
18.810 

18.256 

13.200 
13.145 
13.089 
13.034 
12.979 

12.924 


Inches. 
18.946 

18.882 
18.818 
18.754 
18.690 
18.627 

18.663 

18.499 
18.434 
18.369 
18.305 
18.240 

18. 176 

18. 110 
18.045 
17.979 
17.913 
17.848 

17.782 

17.716 
17.649 
17.583 
17.516 
17.460 

17.383 

17.816 
17.248 
17.181 
17. 114 
17.046 

16.979 

16.910 
16.842 
16.774 
16.706 
16.637 

16.569 

16.500 
16.431 
16.862 
16.298 
16.224 

16.165 


Inches. 
22.734 

22.658 
22.681 
22.605 
22.429 
22.362 

22.276 

22.198 
22.121 
22.043 
2L965 
21.888 

21.811 

21.732 
21.658 
21.674 
21.496 
21.417 

21.338 

21.259 
21.179 
2L099 
21.019 
20.939 

20.860 

20.779 
20.698 
20.617 
20.536 
20.465 

20.374 

20.292 
20.210 
20.128 
20.047 
19.964 

19.883 

19.800 
19.717 
19.634 
19.651 
19.468 

19.385 


Loxigi- 
tude 
inter- 
val. 


490 


50° 


n.617 
23.036 
34.562 
46.070 
67.687 

69.105 


5 
10 
16 
20 
25 
30 


Inches. 
0.002 
.006 
.019 
.033 
.052 
.076 


Inches. 

0.002 

.008 

.019 

!075 


11.520 
23.039 
34.668 
46.078 
57.598 

69. 117 




51° 


52° 


11.521 
23.043 
34.564 
46.066 
67.607 

69.128 


5 
10 
15 
20 
25 
30 


0.002 
.008 
.019 
.038 
.051 
.074 


0.062 
.008 
.018 
.033 
.051 
.078 


11.623 
28.047 
34.670 
46.094 
67. 617 

69.140 




530 


540 


U.625 
23.051 
34.676 
46.102 
67.627 

69. 162 


5 
10 
16 
20 
25 
30 


0.002 
.008 
.018 
.032 
.060 
.073 


0.002 
.008 
.018 
.032 
.060 
.072 


11.527 
23.066 
34.682 
46.109 
67.636 

69.164 




56° 


66° 


5 
10 
15 
20 
26 
30 


0.002 
.008 
.018 
.082 
.049 
.071 


0.002 
.006 
.018 
.081 
.049 
.070 


11.629 
23.059 
34.588 
46.117 
57.646 

69.176 





aEOOKAPHIO TABLES ASD FOBICULAS. 



67 



Table 7. — Coordinates for projection of maps {scale tt^tt) — CJoiitinued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



o / 

56 00 

10 
20 
30 
40 
60 

67 00 

10 
20 
30 
40 
60 

58 00 

10 
20 
80 
40 
60 

59 00 

10 

20' 

30 

40 

60 

60 00 

10 
20 
80 
40 
60 

61 00 

10 
20 
30 
40 
50 

62 00 

10 
20 
80 
40 
50 

63 00 



Meridio^ 
nal dis- 


Abscissas of developed parallel. 


tances 

from 

even 

degree 

parallels. 


6' longi- 
tude. 


10' longi- 
tude. 


15' longi- 
tude. 


20' longi- 
tude. 


25' longi- 
tude. 


HO' longi- 
tude. 


Inches. 
69. 176 


3.231 

3.217 
3.203 
3.189 
3.175 
3.161 

3.147 

3.133 
3.119 
3.104 
3.090 
3.076 

3.062 

3.048 
3.034 
3.019 
3.005 
2.991 

2.976 

2.962 
2.947 
2.933 
2.918 
2.904 

2.890 

2.875 
2.860 
2.846 
2.831 
2.816 

2.802 

2.787 
2.772 
2.758 
2.743 
2.728 

2.713 

2.699 
2.684 
2.669 
2.654 
2.639 

2.624 


Inches. 
6.462 

6.434 
6.406 
6.378 
6.350 
6.322 

6.294 

6.266 
6.237 
6.209 
6.181 
6.152 

6.124 

6.096 
6.067 
6.038 
6.010 
5.981 

5.953 

6.924 
5.895 
5.866 
5.837 
5.808 

5.779 

5.760 
5.721 
5.691 
5.662 
5.638 

6.604 

6.574 
5.645 
6.116 
6.486 
5.456 

5.427 

6.397 
6.367 
6.337 
6.308 
5.278 

5.248 


Inches. 
9.693 

9.651 
9.609 
9.567 
9.625 
9.483 

9.441 

9.398 
9.366 
9.314 
9.271 
9.229 

9.186 

. 9.143 
9.101 
9.068 
9.015 
8.972 

8.929 

8.885 
8.842 
8.799 
8.756 
8.712 

8.669 

8.625 

8.581 
8.537 
8.493 
8.450 

8.406 

8.361 
8.317 
8.278 
8.229 
8.184 

8.140 

8.096 
8.051 
8.006 
7.961 
7.917 

7.872 


Inches. 
12.924 

12.868 
12.812 
12.766 
12.700 
12.644 

12.588 

12.531 
12.476 
12.418 
12.362 
12.305 

12.248 

12.191 
12.134 
12.077 
12.020 
11.962 

11.906 

11.847 
11.790 
11.732 
11.674 
U.616 

11.658 

11.600 
11.441 
11.383 
11.324 
11.266 

11.208 

11.148 
11.090 
11.030 
10.972 
10.912 

10.854 

10.794 
10.734 
10.676 
10.616 
10.556 

10.496 


Inches. 
16.156 

16.065 
16.016 
16.946 
15.876 
15.805 

15.786 

16.664 
15.694 
16.523 
16.452 
15.381 

15.811 

16.289 
15.168 
16.096 
15.026 
14.953 

14.882 

14.809 
14.737 
14.665 
14.592 
14.620 

14.448 

14.876 
14.802 
14.229 
14.166 
14.083 

14.010 

13.936 
13.862 
13.788 
18.715 
13.641 

13.567 

18.493 
18.418 
18.344 
18.269 
13.196 

13.120 


Inches. 
19.886 

19.301 
19.217 
19.134 
19.060 
18.966 

18.882 

18.797 
18.712 
18.627 
18.542 
18.467 

18.878 

18.287 
18.201 
18.115 
18.029 
17.944 

17.858 

17.771 
17.684 
17.697 
17.610 
17.424 

17.887 

17.249 
17. 162 
17.074 
16.987 
16.899 

16.811 

16.723 
16.684 
16.546 
16.457 
16.869 

16.280 

16.191 
16.102 
16.012 
16.928 
15.833 

16.744 


11,531 
23.063 
34.594 
46.126 
57.656 

69.188 


U.633 
23.066 
34. o99 
46.132 
57.666 

69.199 


11.535 
23.070 
34.605 
46.140 
57.675 

69.210 


11.587 
23.074 
34.610 
46.147 
57.684 

69.221 


11.539 
23.077 
34.616 
46.154 
67.693 

69.232 


11.540 
23.081 


34.621 
46.162 
57.702 


69.242 


11.542 
23.084 
84.626 
46.168 
57.710 

69.263 



Ordinates of developed 
parallel. 



Lonjgi- 
tude 
inter- 


56° 


val. 




/ 


Inches. 


6 


0.002 


10 


.008 


16 


.018 


20 


.081 


26 


.049 


30 


.070 




58° 


6 


0.002 


10 


.008 


15 


.017 


20 


.030 


26 


.047 


30 


.068 




60° 


5 


0.002 


10 


.007 


15 


.016 


20 


.029 


26 


.045 


30 


.066 




62° 


5 


0.002 


10 


.007 


15 


.016 


20 


.028 


26 


.044 


80 


.063 



67° 



Inches. 

0.002 
.008 
.017 
.081 
.048 
.069 



69° 



0.002 
.007 
.017 
.000 
.046 
.067 



61° 



0.002 
.007 
.016 
.029 
.046 
.064 



63° 



0.002 
.007 
.016 
.027 
.043 
.061 
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Tablb 7. — Coordinates for projection of maps (scale -^^s) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 

parallels. 


Absciflsas of deyeloped parallel. 


Ordinates of deyeloped 
parallel. 


6' longi- 
tude. 


lO'longi- 
tude. 


16' longi- 
tude. 


20'longi- 
tude. 


26'longi- 
tude. 


30'longi. 
tude. 


o / 

63 00 

Iv 

20 
30 
40 
60 

64 00 

10 
20 
30 
40 
50 

65 00 

10 
20 
30 
40 
50 

66 00 

10 
20 
30 
40 
50 

67 00 

10 
20 
80 
40 
60 

68 00 

10 
20 
30 
40 
50 

69 00 

10 
20 
30 
40 
50 

70 00 


Inches. 
69.263 


Inches. 
2.624 

2.609 
2.694 
2.679 
2.564 
2.649 

2.634 

2.619 
2.604 
2.488 
2.473 
2.458 

2.443 

2.428 
2.412 
2.397 
2.382 
2.366 

2.361 

2.336 
2.320 
2.305 
2.290 
2.274 

2.259 

2.243 
2.228 
2.212 
2.197 
2.181 

2.166 

2.150 
2.134 
2.119 
2.103 
2.088 

2.072 

2.066 
2.040 
2.026 
2.009 
1.993 

1.977 


Inches. 
5.248 

5.218 
5.188 
5.158 
6.128 
5.098 

6.068 

6.037 
6.007 
4.977 
4.947 
4.916 

4.886 

4.855 
4.826 
4.794 
4.764 
4.733 

4.702 

4.672 

4.641 

4.610. 

4.579 

4.548 

4.518 

4.487 
4.455 
4.424 
4.393 
4.362 

4.331 

4.300 
4.269 
4.237 
4.206 
4.175 

4.144 

4.112 
4.081 
4.049 
4.018 
3.986 

3.955 


Inches. 

7.872 

7.827 
7.782 
7.737 
7.692 
7.647 

7.602 

7.656 
7.511 
7.465 
7.420 
7.374 

7.329 

7.283 
7.237 
7.191 
7.146 
7.100 

7.054 

7.007 
6.961 
6.915 
6.869 
6.823 

6.776 

6.730 
6.683 
6.637 
6.590 
6.643 

6.497 

6.450 
6.403 
6.356 
6.309 
6.263 

6.216 

6.169 
6.121 
6.074 
6.027 
5.980 

5.932 


Inches. 
10.496 

10.436 
10.376 
10.316 
10.256 
10.196 

10.136 

10.075 

10.014 

9.964 

9.893 

9.832 

9.772 

9.711 
9.650 
9.588 
9.527 
9.466 

9.405 

9.343 
9.282 
9.220 
9.158 
9.097 

9.035 

8.973 
8.911 
8.849 
8.787 
8.724 

8.662 

8.600 
8.688 
8.476 
8.412 
8.350 

8.288 

8.225 
8.162 
8.099 
8.036 
7.973 

7.910 


Inches. 
13.120 

13.045 
12.970 
12.896 
12.820 
12.746 

12.670 

12.594 
12.518 
12.442 
12.367 
12.291 

12.216 

12. 139 
12.062 
11.986 
11.909 
11.833 

11.756 

11.679 
11.602 
11.626 
11.448 
11.371 

11.294 

11.217 
11.139 
11.061 
10.984 
10.906 

10.828 

10.750 
10.672 
10.594 
10.516 
10.438 

10.360 

10.281 
10.202 
10. 124 
10.045 
9.966 

9.888 


Inches. 

16.744 

15.664 
15.564 
15.473 
15.383 
15.293 

15.203 

15. 112 
16.022 
14.930 
14.840 
14.749 

14.668 

14.566 
14.474 
14.383 
14.291 
14.199 

14. 107 

14.016 
13.922 
13.830 
13.738 
13.645 

13.553 

13.460 
13.366 
13.273 
13.180 
13.087 

12.994 

12.900 
12.806 
12.712 
12.619 
12.625 

12.431 

12.337 
12.242 
12.148 
12.054 
11.959 

11.865 


Longi- 
tude 
inter- 
val. 

5 
10 
15 
20 
25 
30 


63° 


640 


11.644 
23.087 
34.631 
46.175 
67.718 

69.262 


Incites. 
0.002 
.007 
.015 
.027 
.043 
.061 


Inches. 

0.002 
.007 
.015 
.026 
.041 
.060 


11.646 
23.091 
34.636 
46.182 
57.727 

69.272 




65° 


66° 


11.647 
23.094 
34.641 
46.188 
57.735 

69.282 


6 
10 
16 
20 
26 
30 


0.002 
.006 
.014 
.026 
.040 
.068 


0.002 
.006 
.014 
.026 
.039 
.056 


11.648 
23.097 
34.646 
46.194 
57.742 

69.291 




67° 


68° 


11.550 
23.100 
34.650 
46.200 
57.750 

69.300 


6 
10 
15 
20 
25 
30 


0.001 
.006 
.014 
.024 
.038 
.054 


0.001 
.006 
.013 
.023 
.036 
.063 


11.552 
23.103 
34.664 
46.206 
57.758 

69.309 




69° 


70° 


5 
10 
15 
20 
25 
30 


0.001 
.006 
.018 
.022 
.035 
.051 


0.001 
.005 
.012 
.022 
.034 
.049 


11.563 
23.106 
34.669 
46.212 
57.764 

69.317 
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Table 7. — Cocn^dinatea for projection of maps {scale irrirTy) — Continued. 

[From Smithsonian (Geographical Tables.] 







Meridio- 




Abscissas of developed parallel. 










TAti- 
tude of 


nal dis- 
tances 
from 














Ordinatds of develoi>ed 














parallel. 


even 


b' longi-' 


lO'longi- 


16^ longi- 


20' longi- 


26^ longi- 


30'longi- 




parallel. 








degree 


tude. 


tude. 


tude. 


tude. 


tude. 


tude. 












parallels. 




















o 


/ 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Longi 






70 


00 


69.317 


1.977 


3.956 


5.932 


7.910 


9.888 


11.866 


tude 
inter- 


70° 


71° 




10 


11.564 


1.962 


3.923 


6.885 


7.846 


9.808 


11.770 


AAA V\^A 

val. 








20 
30 


23.109 
34.663 


1.946 
1.930 


3.892 
3.860 


6.837 
6.790 


7.783 
7.720 


9.729 
9.650 


11.675 
11.579 
















40 


46.217 


1.914 


3.828 


6.742 


7.666 


9.671 


11.485 


/ 


Inches. 


Inches. 




50 


57.772 


1.898 


3.796 


5.695 


7.593 


9.491 


11.389 


5 
10 


0.001 
.005 


0.001 
.005 


71 


00 


69.326 


1.882 


3.766 


5.647 


7.530 


9,412 


11.294 


15 
20 


.012 
.022 


.012 
021 




10 


11.656 


1.866 


3.733 


6.600 


7.466 


9.333 


11.199 


25 


.034 


.032 




20 


23.111 


1.850 


3.701 


5.552 


7.402 


9.263 


11.103 


30 


.049 


.047 




80 


34.667 


1.836 


3.669 


6.504 


7.338 


9.173 


11.008 










40 


46.222 


1.819 


3.637 


5.456 


7.276 


9.094 


10.912 








72 


50 
00 


57.778 
69.334 


1.808 

1.787 


3.605 
3.574 


6.408 
6.360 


7.211 
7.147 


9.014 
8.934 


10.816 
10.721 


































72° 


73° 




10 
20 


11.667 
23.114 


1.771 
1.755 


3.542 
3.509 


6.312 
6.264 


7.083 
7.019 


8.864 
8.774 


10.625 
10.528 
















30 


34.670 


1.739 


3.477 


6.216 


6.955 


8.694 


10.432 


5 


0.001 


0.001 




40 


46.227 


1.723 


3.445 


6.168 


6.891 


8.614 


10.386 


10 


.006 


.005 




50 


67.784 


1.707 


3.413 


5.120 


6.826 


8.533 


10.240 


16 
20 


.011 
.020 


.011 
.019 


73 


00 


69.341 


1.691 


3.381 


5.072 


6.762 


8.453 


10.144 


26 
30 


.061 
.044 


.029 
.042 




10 


11.668 


1.674 


3.349 


6.024 


6.698 


8.373 


10.047 


t/v 


• V ^ ^ 


• \^^t*» 




20 


23.116 


1.658 


3.317 


4.975 


6.634 


8.292 


9.950 










30 


34.674 


1.642 


3.284 


4.927 


6.569 


8.211 


9.863 










40 
50 


46.232 
57.790 


1.626 
1.610 


3.252 
3.220 


4.878 
4.830 


6.504 
6.440 


8.131 
8.050 


9.757 
9.660 


































740 


75° 


74 


00 
10 


69.348 


1.594 
1.578 


3.188 
3.155 


4.782 
4.733 


6.376 
6.311 


7.970 
7.889 


9.563 
9.466 






« 


6 


0.001 


0.001 


.11.559 




20 


23.118 


1.662 


3.123 


4.685 


6.246 


7.808 


9.369 


10 


.004 


.004 




30 


34.677 


1.545 


3.091 


4.636 


6.181 


7.727 


9.272 


15 


.010 


.009 




40 


46.236 


1.529 


3.058 


4.587 


6.116 


7.645 


9.175 


20 


.018 


.017 




50 


57.796 


1.513 


3.026 


4.539 


6.052 


7.566 


9.077 


25 
30 


.028 
.040 


.026 
.038 


75 


00 
10 


69.356 


1.497 
L480 


2.993 
2.961 


4.490 
4.441 


6.987 
5.922 


7.484 
7.402 


8.980 
8.882 








11.660 




20 
30 


23.120 
34.681 


1.464 
1.448 


2,928 
2.896 


4.392 
4.344 


6.856 
5.792 


7.321 
7.240 


8.785 
8.687 
















40 


46.241 


1.432 


2.863 


4.295 


5.726 


7.158 


8.590 




76° 


77° 


76 


50 
00 


67.801 
69.361 


1.415 
1.399 


2.831 
2.798 


4.246 
4.197 


5.661 
5.596 


7.077 
6.996 


8.492 
8.394 








5 


0.001 


0.001 




















10 


.004 


.004 






10 


11.561 


1.383 


2.765 


4.148 


6.530 


6.913 


8.296 


16 


.009 


.006 




20 


23.122 


1.366 


2.733 


4.099 


5.465 


6.832 


8.198 


20 


.016 


.015 




30 


34.683 


1.850 


2.700 


4.050 


5.400 


6.750 


8.099 


26 


.025 


.023 




40 


46.244 


1.334 


2.667 


4.001 


5.334 


6.668 


8.002 


30 


.036 


.033 




60 


67.806 


1.317 


2.634 


3.962 


5.269 


6.586 


7.903 








77 


00 


69.367 


1.301 


2.602 


3.903 


5.204 


6.505 


7.805 
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Tablb 7. — C(X)rdmate8 for projection of maps {scale ^r^f^) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 




Abscissas of developed parallel. 




Ordinates of developed 
parallel. 


5' longi- 
tude. 


10' longi- 
tude. 


15' longi- 
tude. 


2^ longi- 
tude. 


26' longi- 
tude. 


30' longi- 
tude. 


o / 

77 00 

10 
20 
30 
40 
50 

78 00 

10 
20 
30 
40 
50 

79 00 

10 
20 
30 
40 
50 

80 00 


Inches. 
69.367 


Inches. 
1.301 

1.284 
1.268 
1.252 
1.235 
1.219 

1.202 

1.186 
1.169 
1.153 
1.136 
1.120 

1.104 

1.087 
1.070 
1.054 
1.037 
1.021 

1.004 


Inches. 
2.602 

2.569 
2.586 
2.503 
2.470 
2.438 

2.405 

2. 372 
2.339 
2.306 
2.273 
2.240 

. 2.207 

2.174 
2.141 
2.108 
2.075 
2.042 

2.009 


Inches. 
3.903 

3.854 
3.804 
3.755 
3.706 
3.656 

3.607 

3.558 
3.508 
3.459 
3.410 
3.360 

3,311 

3.261 
3.211 
3.162 
3.112 
3.062 

3.013 


Inches. 
5.204 

5.138 
5.072 
5.006 
4.941 
4.875 

4.810 

4.744 
4.678 
4.612 
4.546 
4.480 

4.414 

4.348 
4.282 
4.216 
4.150 
4.083 

4.017 


iTUihes. 
6.506 

6.423 
6.341 
6.258 
6.176 
6.094 

6.012 

5.930 
6.847 
5.765 
5.683 
5.600 

5.518 

5.435 
5.352 
6.270 
5.187 
5.104 

5.022 


Inches. 
7.806 

7.707 
7.609 
7.510 
7.411 
7.318 

7.214 

7.115 
7.016 
6.918 
6.819 
6.720 

6.621 

6.522 
'6.422 
6.323 
6.224 
6.125 

6.026 


Longi- 
tude 
inter- 
val. 


77° 


78° 


11.562 
23.124 
34.686 
46.248 
57.810 

69.373 


/ 

5 
10 
15 
20 
25 
30 


Inches. 
0.001 
.004 
.008 
.016 
.023 
.033 


Inches. 
0.001 
.003 
.008 
.014 
.021 
.031 


11.563 
23.126 
34.689 
46.252 
57.814 

69.377 




79° 


80° 


11.664 
23.127 
34.691 
46.255 

67.818 

69.382 


5 

10 
15 
20 
25 
30 


0.001 
.003 
. .007 
.013 
.020 
.028 


0.001 
.008 
.006 
.011 
.018 
.026 
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Table 8. — Coordirutles for projection of maps {scale Tihru)' 



Lati- 

tade of 

parallel. 



25 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

26 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

27 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

28 00 
05 
10 
15 
20 
25 
80 
35 
40 
45 
50 
56 

29 00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 



5.815 
11.629 
17.444 
23.259 
29.074 
34.888 



5.816 
11.631 
17.447 
23.262 
29.078 
34.893 



5.816 
11.633 
17.449 
23.265 
29.082 
34.898 



5.817 
11.634 
17.451 
23.268 
29.085 
34.908 



Abscissas of developed parallel. 



2i' longi- 
tude. 



Inches. 
2.650 
2.648 
2.646 
2.644 
2.642 
2.641 
2.639 
2.687 
2.635 
2.633 
2.681 
2.630 

2.628 
2.626 
2.624 
2.622 
2.620 
2.618 
2.617 
2.615 
2.618 
2.611 
2.609 
2.607 

2.605 
2.603 
2.601 
2. o99 
2.597 
2.595 
2.593 
2.691 
2.590 
2.588 
2.586 
2.584 

2.582 
2.580 
2.578 
2.576 
2.674 
2.572 
2.570 
2.568 
2.566 
2.564 
2.662 
2.660 

2.558 



5' longi- 
tude. 



Inches. 
6.299 
5.296 
6.292 
5.288 
5.285 
5.281 
6.277 
6.274 
6.270 
5.266 
5.263 
5.259 

5.256 
5.252 
5.248 
6.244 
5.241 
5.237 
5.233 
5.229 
5.225 
5.222 
5.218 
5.214 

5.210 
6.207 
5.208 
6.199 
6.195 
5.191 
6.187 
5.183 
6.179 
5.175 
6.171 
5.167 

5.163 
5.159 
5.155 
5.151 
5.147 
5.143 
5.139 
5.135 
5.131 
5.127 
6.123 
5.119 

5.115 



74' longi- 
tude. 



Inches. 
7.949 
7.944 
7.938 
7.933 
7.927 
7.922 
7.916 
7.911 
7.905 
7.900 
7.894 
7.889 

7.883 
7.878 
7.872 
7.866 
7.861 
7.855 
7.849 
7.844 
7.838 
7.833 
7.827 
7.821 

7.816 
7.810 
7.804 
7.798 
7.792 
7.786 
7.780 
7.774 
7.769 
7.768 
7.757 
7.761 

7.745 
7.739 
7.733 
7.727 
7.721 
7.715 
7.709 
7.703 
7.697 
7.691 
7.685 
7.679 

7.673 



lO' longi- 
tude. 



Inches. 
10.599 
10.591 
10.584 
10.577 
10.569 
10.562 
10.555 
10.548 
10.540 
10.583 
10.526 
10.518 

10.511 
10.604 
10.496 
10.489 
10.481 
10.473 
10.466 
10.458 
10.451 
10.443 
10.436 
10.428 

10.421 
10.413 
10.405 
10.397 
10.389 
10.382 
10.374 
10.366 
10.858 
10.860 
10.842 
10.335 

10.327 
10.319 
10. 811 
10.303 
10.294 
10.286 
10.278 
10.270 
10.262 
10.254 
10.246 
10.238 

10.230 



12i' lon- 
gitude. 



Inches. 
13.248 
18.239 
13.230 
18.221 
13.212 
18.203 
18.194 
18.184 
18.175 
18.166 
13.157 
18.148 

13.189 
18.129 
18.120 
18.111 
13. 101 
18.092 
18.082 
18.073 
13.064 
13.054 
18.045 
18.085 

18.026 
18.016 
18.006 
12.997 
12.987 
12.977 
12.967 
12.957 
12.948 
12.988 
12.928 
12.918 

12.908 
12.898 
12.888 
12.878 
12.868 
12.858 
12.848 
12.838 
12.828 
12.818 
12.808 
12.798 

12.788 



IS' longi- 
tude. 



Inches. 
15.898 
15.887 
15.876 
15.865 
15.854 
15.843 
15.832 
15.821 
15.810 
15.799 
15.788 
15.777 

15.766 
15.756 
15.744 
15.733 
15.721 
15.710 
16.699 
15.688 
15.676 
15.665 
15.654 
15.642 

15.681 
15.620 
15.608 
16.596 
15.584 
15.572 
15.561 
15.549 
15.537 
15.525 
15.514 
15.502 

15.490 
15.478 
15.466 
15.454 
15.442 
15.430 
15.418 
16.405 
15.393 
15.381 
15.869 
15.857 

15.345 



Ordinates of developed 
parallel. 



Longi- 




tude 
inter- 


26° 


val. 




/ 


Inches. 


2i 


0.000 


5 


.002 


7* 


.004 


10 


.007 


m 


.010 


15 


.015 



26° 



Inches. 

0.000 
.002 
.004 
.007 
.010 
.015 





27° 


/ 


Inches. 


21 


0.000 


5 


.002 


74 


.004 


10 


.007 


124 


.011 


15 


.015 





27° 


/ 


Inches. 


24 


0.000 


5 


.002 


74 


.004 


10 


.007 


124 


.011 


15 


.015 



28° 



Inches. 

0.000 
.002 
.004 
.007 
.011 
.016 





29° 


/ 


Inches. 


24 


0.000 


5 


.002 


74 


.004 


10 


.007 


124 


.011 


15 


.016 
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Table 8. — (hordincUes for projection of maps {scale -^-zhfTj) — Continued. 



Lati- 
tude of 
parallel. 



29 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
65 

80 00 
05 
10 
15 
20 
25 
30 
35 
40 
46 
50 
55 

31 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

32 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

33 00 



Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 



Inches. 



6.818 
11.636 
17.464 
23.272 
29.090 
34.908 



6.819 
U.638 
17.467 
23.276 
29.095 
34.913 



Abscissas of developed parallel. 



6.820 
11.640 
17.460 
23.280 
29.100 
34.919 



6.821 
n.642 
17.462 
23.283 
29.104 
34.926 



2i' longi- 


6' longi- 


7*' longi- 


10' longi- 


124' lon- 


tude. 


tude. 


tude. 


tude. 


gitude. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


2.558 


6.115 


7.673 


10.230 


12.788 


2.555 


6.111 


7.666 


10.222 


12. 777 


2.663 


5.107 


7.660 


10.213 


12. 767 


2.551 


5.103 


7.654 


10.205 


12.756 


2.549 


6.098 


7.648 


10.197 


12.746 


2.547 


5.094 


7.641 


10.188 


12.736 


2.545 


6.090 


7.635 


10.180 


12.725 


2.543 


6.086 


7.629 


10. 172 


12. 715 


2.541 


5.082 


7.623 


10.164 


12.704 


2.639 


6.078 


7.616 


10.155 


12.694 


2.537 


5.073 


7.610 


10.147 


12.684 


2.535 


5.069 


7.604 


10.138 


12.673 


2.533 


5.065 


7.698 


10.130 


12.663 


2.530 


5.061 


7.691 


10.122 


12.652 


2.628 


5.067 


7.685 


10.113 


12.641 


2.526 


5.062 


7.578 


10.104 


12.630 


2.524 


5.048 


7.672 


10.096 


12.620 


2.522 


6.044 


7.565 


10.087 


12.609 


2.520 


5.039 


7.559 


10.079 


12.598 


2. 518 


6.036 


7.552 


10.070 


12.587 


2.516 


5.031 


7.546 


10.061 


12.577 


2.513 


5.026 


7.540 


10.053 


12.566 


2.511 


6.022 


7.533 


10.044 


12.655 


2.609 


6.018 


7.627 


10.036 


12.644 


2.507 


5.014 


7.520 


10.027 


12.534 


2.505 


5.009 


7.514 


10.018 


12.523 


2.502 


5.005 


7.507 


10.009 


12. 612 


2.500 


5.000 


7.500 


10.000 


12.500 


2.498 


4.996 


7.494 


9.992 


12.489 


2.496 


4.991 


7.487 


9.983 


12. 478 


2.494 


4.987 


7.480 


9.974 


12.467 


2.491 


4.983 


7.474 


9.965 


12.456 


2.489 


4.978 


7.467 


9.956 


12.445 


2.487 


4.974 


7.460 


9.947 


12.434 


2.486 


4.969 


7.454 


9.938 


12.423 


2.482 


4.965 


7.447 


9.930 


12.412 


2.480 


4.960 


7.441 


9.921 


12.401 


2.478 


4.956 


7.434 


9.912 


12.390 


2.476 


4.951 


7.427 


9.903 


12.378 


2.473 


4.947 


7.420 


9.894 


12.367 


2.471 


4.942 


7.413 


9.884 


12.356 


2.469 


"4.938 


7.407 


9.875 


12.344 


2.467 


4.933 


7.400 


9.866 


12.333 


2.464 


4.929 


7.393 


9.857 


12.322 


2.462 


4.924 


7.386 


9.848 


12. 310 


2.460 


4.920 


7.379 


9.839 


12.299 


2.458 


4.915 


7.372 


9.831 


12.287 


2.455 


4.910 


7.366 


9.821 


12.276 


2.453 


4.906 


7.369 


9.812 


12.265 



15' longi- 
tude. 



Inches. 
16.345 
15.333 
15.320 
15.308 
15.295 
15.283 
16.270 
16.258 
16.246 
16.233 
15.220 
15.208 

15. 185 
16. 182 
15. 169 
15. 157 
15.144 
15. 131 
15. 118 
15.106 
15.092 
15.079 
15.066 
15.053 

15.040 
15.027 
15.014 
15.000 
14.987 
14.974 
14.961 
14.948 
14.934 
14.921 
14.908 
14.894 

14.881 
14.868 
14.854 
14.840 
14.827 
14.813 
14.800 
14.786 
14.772 
14.759 
14.745 
14, 731 

14.718 



Ordinates of developed 
parallel. 



Longi- 




tude 
inter- 


29° 


val. 




/ 


Inches. 


2i 


0.000 


5 


.002 


74 


.004 


10 


.007 


124 


.011 


15 


.016 




31° 


24 


0.000 


5 


.002 


74 


.004 


10 


.008 


124 


.012 


15 


.017 



30° 



Inches. 
0.000 
.002 
.004 
.007 
.012 
.017 



Longi- 
tude 
inter- 


31° 


val. 




t 


Inches. 


24 


0.000 


5 


.002 


74 


.004 


10 


.008 


124 


.012 


15 


.017 




33° 


24 


0.000 


5 


.002 


74 


.004 


10 


.008 


124 


.012 


15 


.017 



32° 



Inches. 
0.000 
.002 
.004 
.008 
.012 
.017 
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Table 8. — Coordinates for projection of maps {scale z^hns) — Continued. 

[From Smitbaoni&n Geographical Tables.] 



TAti- 

tudeof 

parallel. 


Meridio- 
nal dis- 
tances 
from 
even 
degree 
parallels. 


Abscissas of developed parallel. 


Ordinates of developed 
parallel. 


24' longi- 
tude. 


5' longi- 
tude. 


7i'longi- 
tude. 


lO'longi- 
tude. 


12i' lon- 
gitude. 


16' longi- 
tude. 


o / 

33 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

34 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

35 00 
05 
10 
16 
20 
25 
30 
35 
40 
45 
50 
55 

36 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

37 00 


Inches. 


Inches. 
2.453 
2.451 
2.448 
2.446 
2.444 
2.441 
2.439 
2.437 
2.434 
2,432 
2.430 
2.427 

2.425 
2.423 
2.420 
2.418 
2.415 
2.413 
2.411 
2.408 
2.406 
2.403 
2.401 
2.399 

2.396 
2.394 
2.391 
2.389 
2.386 
2.384 
2.381 
2.379 
2. 376 
2.374 
2.372 
2.369 

2.367 
2.364 
2.362 
2.359 
2.357 
2.354 
2.352 
2.349 
2.346 
2.344 
2.341 
2.339 

2.336 


Incites. 
4.906 
4.901 
4.897 
4.892 
4.887 
4.882 
4.878 
4.873 
4.868 
4.864 
4.859 
4.854 

4.850 
4.845 
4.840 
4.835 
4.831 
4.826 
4.821 
4.816 
4.811 
4.807 
4.802 
4.797 

4.792 
4.787 
4.782 
4.777 
4.773 
4.768 
4.763 
4.758 
4.753 
4.748 
4.743 
4.738 

4.733 
4.728 
4.723 
4.718 
4.713 
4.708 
4.703 
4.698 
4.693 
4.688 
4.683 
4.678 

4.673 


Inches. 
7.359 
7.352 
7.345 
7.338 
7.331 
7.324 
7.317 
7.310 
7.303 
7.296 
7.289 
7.282 

7.275 
7.267 
7.260 
7.253 
7.246 
7.239 
7.231 
7.224 
7.217 
7.210 
7.203 
7.195 

7.188 
7.181 
7.174 
7.166 
7.159 
7.151 
7.144 
7.137 
7.129 
7.122 
7.115 
7.107 

7.100 
7.092 
7.085 
7.077 
7.070 
7.062 
7.055 
7.047 
7.039 
7.032 
7.024 
7.017 

7.009 


Inches. 
9.812 
9.802 
9.793 
9.784 
9.774 
9.765 
9.756 
9.746 
9.737 
9.728 
9.718 
9.709 

9.700 
9.690 
9.680 
9.671 
9.661 
9.652 
9.642 
9.632 
9.623 
9.613 
9.604 
9.594 

9.684 
9.674 
9.666 
9.556 
9.546 
9.535 
9.526 
9.516 
9.506 
9.496 
9.486 
9.476 

9.466 
9.466 
9.446 
9.436 
9.426 
9.416 
9.406 
9.396 
9.386 
9.376 
9.366 
9.366 

9.346 


Inches. 
12.266 
12.253 
12.241 
12.230 
12.218 
12.206 
12.196 
12.183 
12.171 
12.160 
12.148 
12.136 

12.124 
12.112 
12.100 
12.088 
12.076 
12.064 
12.052 
12.040 
12.028 
12.016 
12.004 
11.992 

11.980 
11.968 
11.966 
11.944 
11.931 
11.919 
11.907 
11.896 
11.882 
11.870 
11.868 
11.846 

11.833 
11.820 
11.808 
11.795 
11.783 
11. 770 
11.758 
11.746 
11.732 
11.720 
11.707 
11.694 

11.682 


Inches. 
14.718 
14.704 
14.690 
14. 676 
14.662 
14.648 
14.633 
14.619 
14.605 
14.691 
14. 577 
14.563 

14.549 
14.535 
14.520 
14.506 
14.492 
14. 477 
14.463 
14.448 
14.434 
14.420 
14.405 
14.391 

14.376 
14.362 
14.347 
14.332 
14.318 
14.303 
14.288 
14.273 
14.259 
14.244 
14.229 
14.214 

14.200 
14.185 
14. 169 
14.154 
14. 139 
14. 124 
14.109 
14.094 
14.079 
14.064 
14.048 
14.033 

14.018 


Longi- 
tude 

inter- 
val. 


33° 


34° 


5.822 
11.643 
17.465 
23.287 
29.109 
34.930 


24 
5 
74 
. 10 

124 
15 


Inches. 
0.000 
.002 
.004 
.008 
.012 
.017 


Inches. 

0.000 
.002 
.004 
.008 
.012 
.018 












36° 




5.823 
11.645 
17.468 
28.291 
29.113 
34.936 


24 
5 

74 
10 

124 
15 


Inches. 
0.000 
.002 
.004 
.008 
.012 
.018 










' 






5.824 
11.647 
17.471 
23.294 
29.118 
34.942 


Longi- 
tude 
inter- 
val. 


35° 


36° 




24 
5 

74 
10 

124 
15 


Inches. 
0.000 
.002 
.004 
.008 
.012 
.018 


Inches 
0.001 
.002 
.006 
.008 
.013 
.018 










5.824 
11.649 
17.473 
23.297 
29.122 
34.946 




37° 




24 
6 

74 
10 

124 
15 


Inches. 
0.001 
.002 
.006 
.008 
.013 
.018 

















74 



GEOGhBAFHIO TABLES AJSkB FOBMULAS. 



Tablb 8. — Coordinates for projection of maps (scale s^hni) — Continued. 

[From Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



37 00 
05 
10 
16 
20 
25 
80 
35 
40 
45 
60 
65 

88 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

39 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

40 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

41 00 



Meridio- 
nal dis- 
tances ' 
from 
even 
degree 
parallels. 



2i'longi- 
tude. 



Inches. 



5.826 
11.651 
17.477 
23.302 
29.128 

(>4. sOi 



5.827 
11.653 
17.480 
23.306 
29.133 
34.960 



5.828 
11.655 
17.483 
23.310 
29.138 
34.966 



5.829 
11.657 
17.486 
23.314 
29.143 
34.972 



Absdasas of developed parallel. 



5' longi- 
tude. 



Inches. 
2.336 
2.334 
2.331 
2.329 
2.326 
2.323 
2.321 
2.318 
2.316 
2.313 
2.311 
2.308 

2.305 
2.303 
2.300 
2.298 
2.295 
2.292 
2.290 
2.287 
2.284 
2.382 
2.279 
2.276 

2.274 
2.271 
2.268 
2.266 
2.263 
2.260 
2.258 
2.255 
2.252 
2.250 
2.247 
2.244 

2.241 
2.239 
2.236 
2.233 
2.230 
2.228 
2,225 
2.222 
2.219 
2.217 
2.214 
2.211 

2.208 



Inches. 
4:673 
4.667 
4.662 
4.657 
4.652 
4.647 
4.642 
4.637 
4.631 
4.626 
4.621 
4.616 

4.611 
4.606 
4.600 
4.595 
4.590 
4.584 
4.579 
4.574 
4.569 
4.563 
4.558 
4.553 

4.547 
4.542 
4.537 
4.531 
4.526 
4.521 
4.515 
4.510 
4.504 
4.499 
4.494 
4.488 

4.483 
4.477 
4.472 
4.466 
4.461 
4.455 
4.450 
4.444 
4.439 
4.433 
4.428 
4.422 

4.417 



7i'longi 
tude. 



Incites. 
7.009 
7.001 
6.994 
6.986 
6.978 
6.970 
6.963 
6.955 
6.947 
6.939 
6.932 
6.924 

6.916 
6.908 
6.900 
6.892 
6.885 
6.877 
6.869 
6.861 
6.853 
6.845 
6.837 
^ 6.829 

6.821 
6.813 
6.805 
6.797 
6.789 
6.781 
6.773 
6.765 
6.757 
6.748 
6.740 
6.732 

6.724 
6.716 
6.708 
6.699 
6.691 
6.683 
6.675 
6.666 
6.658 
6.650 
6.642 
6.633 

6.625 



lO'longi 
tude. 



Inches. 
9.345 
9.335 
9.325 
9.314 
9.304 
9.294 
9.283 
9.273 
9.263 
9.253 
9.-242 
9.232 

9.222 
9.211 
9.201 
9.190 
9.179 
9.169 
9.158 
9.148 
9.137 
9.127 
9.116 
9.106 

9.095 
9.084 
9.073 
9.063 
9.052 
9.041 
9.030 
9.020 
9.009 
8.998 
8.987 
8.976 

8.966 
8.955 
8.944 
8.933 
8.922 
8.911 
8. 899 
8.888 
8.877 
8.866 
8.855 
8.844 

8.833 



12i' lon- 
gitude. 



Inches. 
11.682 
11.669 
11.656 
11.643 
11.630 
11.617 
11.604 
U.591 
11.678 
11.566 
11.553 
11.540 

1L527 
11.614 
1L501 
11.488 
11.474 
1L461 
11.448 
11.435 
11.422 
11.408 
11.396 
11.382 

11.369 
11.355 
11.342 
11.328 
11.315 
11.301 
11.288 
11.274 
11.261 
11.247 
11.234 
11.221 

11.207 
11.193 
11.180 
11.166 
11.162 
11.138 
U.124 
U.111 
11,097 
11.083 
U.069 
11.056 

11.042 



15' longi- 
tude. 



Inches. 
14.018 
14.003 
13.987 
13.972 
13.956 
13.941 
13.925 
13.910 
13.894 
13.879 
13.863 
13.848 

13.832 
13.817 
13.801 
13.785 
13.769 
13.753 
13.737 
13.722 
13.706 
13.690 
13.674 
13.658 

13.642 
13.626 
13.610 
13.594 
13.578 
13.562 
13.545 
13.529 
13.513 
13.497 
13.481 
13.465 

1^.448 
!3.432 
13.415 
13.399 
13.382 
13.366 
13.349 
13.333 
13.316 
13.300 
13.283 
13.267 

13.250 



Ordinates of developed 
parallel. 



Longi- 




tude 
inter- 


37° 


val. 




/ 


Inches. 


2i 


0.001 


5 


.002 


7* 


.005 


10 


.008 


12* 


.013 


15 


.018 



2* 
5 
7* 
10 

12* 
15 



41« 



Inches. 
0.001 
.002 
.005 
.008 
.018 
.019 



38° 



Inches. 

0.001 
.002 
.005 
.006 
.013 
.019 





39° 


t 


Inches. 


2i 


0.001 


5 


.002 


74 


.005 


10 


.008 


124 


.013 


15 


.019 



Longi- 
tude 
inter- 


39° 


val. 




1 


Inches. 


24 


0.001 


5 


.002 


74 


.005 


10 


.008 


124 


.013 


16 


.019 



40° 



Inches. 

0.001 
.002 
.005 
.008 
.013 
.019 
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Tablb 8. — OoordinaUs for projection of maps (scale ^jhsz) — Continaed. 

[From Rmithfionlim Geognphical Tables.] 



Lati- 
tade of 
parallel. 



41 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

42 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

43 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

44 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

4500 



Meridio- 
nal dis- 
tances 
from 
even 
degree 

parallels. 



Inches. 



5.830 
U.659 
17.489 
23.319 
29.149 
34.978 



5.831 
11.661 
17.492 
23.328 
29.154 

v4. 9cM 



5.832 
11.663 
17.495 
23.327 
29.159 
34.990 



5.838 
11.666 
17.496 
23.381 
29.164 
34.997 



# 


Abscissas of developed parallel. 




2i' longi- 


S'longi- 


7i'longi- 


lO' longi- 


12i' lon- 


16'longi- 


tude. 


tade. 


tade. 


tude. 


gitude. 


tude. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


2.206 


4.417 


6.625 


8.833 


11.042 


13.250 


2.206 


4.411 


6.617 


8w822 


U.028 


13.233 


2.203 


4.406 


6.608 


8.811 


11.014 


13.216 


2.200 


4.400 


6.600 


8.800 


11.000 


13.200 


2,197 


4.394 


6.591 


8.789 


10.986 


13.183 


2.194 


4.389 


6.583 


8.777 


10.972 


13.166 


2.192 


4.383 


6.575 


8.766 


10.958 


IS. 149 


2.189 


4.377 


6.566 


8.755 


10.944 


13.132 


2.186 


4,372 


6.558 


8.744 


10.990 


13.115 


2.183 


4.366 


6.549 


8.732 


10.916 


13.099 


2.180 


4.361 


6.541 


8.721 


10.902 


13.082 


2.178 


4.355 


6.533 


8.710 


10.888 


13.065 


2.175 


4.349 


6.524 


8.699 


10.873 


13.048 


2,172 


4.344 


6.515 


8.687 


10.859 


13.031 


2.169 


4.338 


6.507 


8.676 


10.845 


13.014 


2.166 


4.332 


6.496 


8.664 


10.830 


12.996 


2.163 


4.326 


6.490 


8.653 


10.816 


12.979 


2.160 


4.321 


6.481 


8.641 


10.802 


12.962 


2.158 


4.315 


6.472 


8.630 


10.787 


12.945 


2.155 


4.309 


6.464 


8.618 


10.773 


12.928 


2.152 


4.304 


6.455 


8.607 


10.759 


12.910 


2.149 


4.298 


6.447 


8.596 


10.744 


12.893 


2.146 


4.292 


6.438 


8.584 


10.730 


12.876 


2.143 


4.286 


6.429 


8.573 


10. 716 


12.859 


2.140 


4.281 


6.421 


8.561 


10.701 


12.842 


2.137 


4.275 


6.412 


8.550 


10.687 


12.824 


2.134 


4.269 


6.403 


8.538 


10.672 


12.807 


2.132 


4.263 


6.395 


8.526 


10.658 


12.789 


2.129 


4.267 


6.386 


8.514 


10.643 


12.772 


2.126 


4.251 


6.377 


8.503 


10.628 


12.754 


2.123 


4.246 


6.368 


8.491 


10.614 


12.736 


2.120 


4.240 


6.359 


8.479 


10.599 


12.719 


2.117 


4.234 


6.351 


8.468 


10.585 


12.701 


2.114 


4.228 


6.342 


8.456 


10.570 


12.684 


2.111 


4.222 


6.333 


8.444 


10.555 


12.666 


2.108 


4.216 


6.324 


8.432 


10.541 


12.649 


2.105 


4.210 


6.316 


8.421 


10.526 


12.631 


2.102 


4.205 


6.807 


8.409 


10.511 


12.613 


2.099 


4.199 


6.298 


8.397 


10.496 


12.596 


2.096 


4.193 


•6.289 


8.385 


10.482 


12.578 


2.093 


4.187 


6.280 


8.373 


10.467 


12.560 


2.090 


4.181 


6.271 


8.361 


10.452 


12.542 


2.087 


4.175 


6.262 


8.350 


10.437 


12.624 


2.084 


4.169 


6.253 


8.338 


10.422 


12.606 


2.081 


4.163 


6.244 


8.326 


10.407 


12.489 


2.078 


4.157 


6.235 


8.314 


10.392 


12.471 


2.076 


4.161 


6.227 


8.302 


10.377 


12.453 


2.073 


4.145 


6.218 


8.290 


10.363 


12.435 


2.070 


4.139 


6.209 


8.278 


10.348 


12.417 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 
val. 



41° 





Inches. 


2i 


0.001 


5 


.002 


74 


.005 


10 


.008 


124 


.013 


15 


.019 



I 43° 



24 
5 

74 
10 

124 
15 



Inches. 
0.001 
.002 
.005 
.006 
.013 
.019 



24 
5 

74 
10 

124 
15 



45° 



Inches. 
0.001 
.002 
.005 
.009 
.013 
.019 



429 



In^es. 

0.001 
.002 
.006 
.008 
.013 
.019 



Longi- 




tude 
inter- 


43° 


val. 




/ 


Inches. 


24 


0.001 


5 


.002 


74 


.005 


10 


.006 


124 


.013 


15 


.019 



44° 



Inches, 
0.001 
.002 
.006 
.009 
.013 
.019 
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Table 8. — Coordinates for prqjectUm of maps {scale s^-uj^) — Continued. 

fFTom Smithsonian Geographical Tables.] 



Lati- 
tude of 
parallel. 



45 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 



46 



00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 



47 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

48 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

49 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

50 00 



Meridio- 




Absciss 


nal dis- 






tances 






from 






even 


2i' longi- 


5' longi- 


degree 


tude. 


tude. 


parallels. 






Inches. 


Inches. 


Inches. 




2.070 
2.067 


4.139 
4.133 


5.834 


11.668 


2.064 


4.127 


17.501 


2.061 


4.121 


23.335 


2.058 


4.115 


29. 169 


2.054 


4.109 


35.003 


2.051 


4.103 




2.048 
2.045 
2.042 
2.039 
2.036 

2.033 
2.030 


4.097 
4.091 
4.085 
4.079 
. 4.073 

4.067 
4.060 












5.835 


11.670 


2.027 


4.054 


17.504 


2.024 


4.048 


23.339 


2.021 


4.042 


29. 174 


2.018 


4.036 


35.009 


2.015 


4.030 




2.012 
2.009 
2.006 
2.003 
1.999 

L996 
1.993 


4.023 
4.017 
4.011 
4.005 
8.999 

3.993 
3.986 












5.836 


11.672 


1.990 


3.980 


17.508 


1.987 


3.974 


23.344 


1.984 


3.968 


29.180 


1.981 


3.961 


35.015 


1.977 


3.955 




1.974 
1.971 
L968 
1.965 
1.962 

1.959 
1.956 


3.949 
3.943 
3.936 
3.930 
3.924 

3.917 
3.911 












5.837 


11. 674 


1.952 


3.905 


17.511 


].949 


3.898 


23.348 


1.946 


3.892 


29.185 


1.943 


3.886 


35.021 


1.940 


3.879 




1.937 
1.933 
1.930 
1.927 
1.924 

1.921 
. 1.917 


3.873 
3.867 
3.860 
3.854 
3.848 

3.841 
3.835 












5.838 


11.676 


1.914 


3.828 


17.514 


1.911 


3.822 


23.352 


1.908 


3.815 


29.190 


L905 


3.809 


35.027 


1.901 


3.802 




L898 
1.895 
1.892 
1.888 
L885 

1.882 


3.796 
8.790 
3.783 
8.777 
3.770 

3.764 















Abscissas of developed parallel. 



7i' longi- 
tude. 



Inches. 
6.209 
6.200 
6.191 
6.181 
6.172 
6.163 
6.154 
6.145 
6.136 
6.127 
6.118 
6.109 

6.100 
6.091 
6.081 
6.072 
6.063 
6.054 
6.044 
6.035 
6.026 
6.017 
6.008 
5.998 

5.989 
5.980 
5.970 
5.961 
5.951 
5.942 
5.933 
5.923 
5.914 
5.904 
5.895 
5.886 

5.876 
5.867 
5.857 
5.848 
5.838 
5.829 
5.819 
5.810 
5.800 
5.790 
5.781 
5.771 

5.762 
6.752 
5.742 
6.733 
6.723 
5.713 
5.704 
5.694 
5.684 
5.675 
5.665 
5.655 

5.646' 



10' longi- 
tude. 



Inches. 
8.278 
8.266 
8.254 
8.242 
8.230 
8.218 
8.206 
8.194 
8.181 
8.169 
8.157 
8.145 

8.133 
8.121 
8.108 
8.096 
8.084 
8.072 
8.059 
8.047 
8.035 
8.022 
8.010 
7.998 

7.985 
7.973 
7.960 
7.948 
7.935 
7.923 



7. 
7. 
7. 
7. 
7. 
7. 



910 
898 
885 
872 
860 
848 



7.835 
7.822 
7.810 
7.797 
7.784 
7.771 
7.759 
7.746 
7.733 
7.721 
7.708 
7.695 



7. 
7. 
7. 
7. 
7. 



682 
670 
657 
644 
631 
7.618 
7.605 
7.592 
7.579 
7.666 
7.553 
7.640 

7.528 



124' lon- 
gitude. 



Inches. 
10.348 
10.333 
10. 318 
10.302 
10.287 
10.272 
10.257 
10.242 
10.227 
10.212 
10. 197 
10.182 

10.166 
10. 151 
10.136 
10.120 
10.105 
10.090 
10.074 
10.059 
10.043 
10.028 
10.013 
9.997 

9.982 
9.966 
9.950 
9.935 
9.919 
9.903 
9.888 
9.872 
9.856 
9.841 
9.825 
9.809 

9.794 
9.778 
9.763 
9.746 
9.730 
9.714 
9.698 
9.683 
9.667 
9.651 
9.636 
9.619 

9.603 
9.587 
9.571 
9.565 
&.538 
9.622 
9.506 
9.490 
9.474 
9.468 
9.442 
9.426 

9.409 



16'longi 
tude. 



Inches. 
12.417 
12.399 
12.381 
12.363 
12.345 
12.327 
12.308 
12.290 
12. 272 
12.264 
12.236 
12.218 

12.200 
12. 181 
12.163 
12. 144 
12. 126 
12.107 
12.089 
12.070 
12.052 
12.033 
12.015 
11.996 

11.978 
11.959 
11.940 
11.922 
11.903 
11.884 
n.865 
11.846 
11.828 
11.809 
11.790 
11. 771 

11. 752 
11.733 
1J.714 
11.695 
11. 676 
11.657 
n.638 
11 619 
11.600 
11.681 
11.562 
11.643 

11.524 
11.504 
1L485 
11.466 
11.446 
11.427 
11.407 
11.388 
11.369 
11.349 
11.330 
11. 311 

11.291 



Ordinates of developed 
parallel. 



Longi- 
tude 
inter- 


46° 


val. 




t 


Inches. 


2* 


0.001 


5 


.002 


7* 


.005 


10 


.009 


m 


.013 


15 


.019 




47° 


t 


Inches. 


2i 


0.001 


6 


.002 


74 


.005 


10 


.008 


124 


.013 


16 


.019 



Longi- 
tude 
inter- 
val. 



24 
6 

74 
10 

124 
15 



24 
5 

74 
10 

124 
16 



47° 



Inches. 
0.001 
.002 
.006 
.008 
.018 
.019 



49° 



Inches. 
0.001 
.002 
.005 
.008 
.013 
.019 



49° 





Inches. 


24 


0.001 


5 


.002 


74 


.005 


10 


.008 


124 


.013 


16 


.019 



46° 



Inches. 
0.001 
.002 
.005 
.009 
.013 
.019 



48° 



Inches. 
0.001 
.002 
.005 
.008 
.013 
.019 



50° 



Inches. 

0.001 
.002 
.005 
.008 
.013 
.019 
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Table 9. — Coordinates far projection of maps {scale, ^^jps).^ 

[Prepared by S. S. Qannett.] 



Latitude 

of 
parallel. 


Abscissas of developed parallel. 


Ordinates of devel- 
oped parallel. 


Longitude interval. 


2i' 


6' 


7i' 


10' 


15' 


Longitude 
interval. 


Inch. 


o / 


Indus. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




25 00 


3.450 


6.900 


10.350 


lasoo 


20.700 


5 


0.002 


05 


.448 


.895 


.343 


.790 


.685 


7i 


.005 


07i 


.446 


.893 


.339 


.786 


.678 


10 


.008 


10 


.445 


.890 


.336 


.781 


.671 


15 


.019 


15 


.443 


.886 


.329 


.772 


.657 






Latitude 


Meridional 


20 


3.441 


6.881 


10.322 


13.772 


20.643 


interval. 


distance. 


22i 
25 


.440 


.879 


.318 


.758 


.636 






.438 


.876 


.314 


.753 


.629 


/ 


Inches. 


30 


.436 


.872 


.307 


.744 


.615 


1 
2 

n 


1.514 
3.028 


35 


3.434 


6.867 


10.300 


13.734 


20.601 


3 
4 


4.542 
6.057 


37i 


.433 


.865 


.297 


.730 


.594 


5 


7.571 


40 


.431 


.862 


.293 


.725 


.587 


6 


9 085 


45 


.429 


.858 


.286 


.715 


.573 


\0 

7 
8 


10.599 
12. 114 


50 


3.426 


6.852 


10.279 


13.705 


20.558 


9 
10 


13. 628 
15.142 


52i 
55 


.425 
.424 


.850 


.276 
.272 


.700 
.696 


.551 
.544 


1 


A4#« A^tm0 


T .^•..Maj A «■■ .J_ 




60 
26 00 


.422 
3.422 


.843 
6.843 


.264 
10.264 


.686 
13.686 


.529 
2a 529 


Longitude 
interval. 


Inch. 


/ 




05 


.410 


.838 


.257 


.677 


.514 


5 


0.002 


07i 


.418 


.836 


.253 


.672 


.506 


10 


.005 


10 


.417 


.833 


.250 


.666 


.499 


000 


15 
20 


.414 
3.412 


.828 
6.824 


.243 
10.236 


.667 
13.647 


.485 
20.471 


15 


.020 


Latitude 


Meridional 


22i 

25 

30 


.410 
.409 
.407 


.821 
.819 
.814 


.232 
.238 
.221 


.642 

.638 

• .628 


.464 
.457 
.442 


interval. 


distance. 


/ 


Inches. 














1 


1.515 


35 


3.405 


6.809 


10.214 


13. 618 


20.427 


2 


3.029 


37§ 


.403 


.806 


.210 


.612 


.419 


3 


4.544 


40 


.402 


.804 


.206 


.608 


.412 


4 


6.058 


45 


.400 


.799 


.198 


.598 


.397 


5 
6 

7 


7.573 

9.087 

10.602 


50 


3.397 


6.794 


10. 191 


Xo. dOO 


20.382 


8 


12. 115 


52^ 


.396 


.792 


.188 


.583 


.375 


9 


13.631 


55 


.394 


.789 


.184 


.578 


.367 


10 


15.145 


60 


.392 


.784 


.176 


.569 


.353 






Longitude 


Inph 


27 00 
05 


3.392 
.390 


6.784 
.779 


10. 177 
.169 


13.569 


20.353 


interval. 


JL.**\^mM.» 


.559 


.338 


« 




07i 


.388 


.777 


.165 


.554 


.330 


f 




10 


.387 


.774 


.161 


.548 


.322 


5 


0.002 


15 


.385 


.769 


.153 


.538 


.307 


7i 
10 
15 


.005 
.009 
.020 


20 
3 


3.382 
.380 


6.764 
.761 


10. 146 
.142 


13.528 
.523 


20.292 
.284 






Latitude 


Meridional 


25 


.379 


.759 


.138 


.518 


.277 


interval. 


distance. 


30 


.377 


.754 


.131 


.508 


262 












• A%JA 


• WVJ 


• 4d\9M 


/ 


Inches. 


35 


a 374 


6.749 


10. 124 


13. 498 


20.247 


1 
2 
3 
4 
5 


1.515 
3.029 ■ 
4.544 
6.058 
7.574 


37i 


.373 


.746 


.120 


.492 


.239 


40 


.371 


.743 


.116 


.487 


.231 


45 


.360 


.738 


.108 


.477 


.215 














6 


9.087 


50 


3.367 


6.733 


10.100 


13.467 


20.200 


7 


10.603 


52i 


.365 


.730 


.095 


.461 


.191 


8 


12. 117 


55 


.364 


.728 


.092 


.456 


.184 


9 


13.632 


60 


.361 


.723 


.084 


.446 


.169 


10 


15. 147 



o This table can be used for even multiples or divisions of the nhv scale, as indicated in the two fol 
lowing cases. Scale nhvv- For a given latitude the meridional distance for a certain latitude inter 
val and the abscissas and ordinates for a certain longitude interval are double the values given in th 
table. Scale nhn' For a given latitude the meridional distance for a certain latitude inter^^^ °'" 
the abscissas and ordinates for a certain longitude interval are half the values g^ven in the t** 
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Table 9. — CoardiruUes for projection of maps (scale ^^J^nr) — Continued. 



Latitude 

of 
parallel. 



28 00 
06 
07} 
10 
16 



20 
22} 
26 
30 



36 
37} 
40 
46 



50 

52} 

56 

29 00 
06} 
07 
10 
15 



20 
22} 
25 
30 

36 
37} 
40 
46 



50 
52} 
56 
60 

30 00 
05 
07} 
10 
16 



20 
22} 
26 
30 

35 
37} 
40. 
45 



50 
52} 
66 
60 



Abscissas of developed parallel. 



2}' 



Inches. 
3.361 

.367 
.366 
.354 



3.362 
.350 
.349 
.346 



3.343 
.342 
.340 
.338 



3.336 
.334 
.333 
.330 

3.330 
.328 
.326 
.325 
.322 



3.319 
.318 
.317 
.314 

3.311 
.310 
.309 
.305 



3.303 
.302 
.300 
.296 

3.296 
.295 
.294 
.292 
.289 



3.286 
.285 
.284 
.281 

3.278 
.277 
.275 
.273 



3.270 
.268 
.267 
.264 



Loi^tude interval. 



5' 


7}' 


10' 


Inches, 
ft. 723 
.718 
.716 
.713. 
.708 


Inches, 
10.084 
.077 
.072 
.069 
.061 


Inches, 
13.446 
.436 
.430 
.426 
.415 


ft. 703 
.700 
.608 
.692 


10.054 
.060 
.046 
.038 


13.405 
.400 
.395 
.384 


ft. 687 
.684 
.681 
.676 


10.030 
.026 
.022 
.014 


13.373 
.368 
.363 
.362 


6.671 
«668 

AAA 
.000 

.660 


10.006 
.002 

.990 


13.342 
.336 
.331 
.320 


6.660 ■ 
.665 
.652 
.649 
.644 


9.990 
.982 
.978 
.974 
.966 


13.320 
.310 
.304 
.299 
.288 


ft. 638 
.636 
.633 
.628 


9.968 
.964 
.960 
.942 


13.277 
.271 
.266 
.255 


6.622 
.620 
.617 
.611 


9.934 
.930 
.925 
.916 


13.245 
.239 
.234 
.222 


6.605 
.603 
.600 
.596 


9.908 
.904 
.900 
.892 


13.211 
.206 
.200 
.190 


6.595 
.500 
.587 
.584 
.678 


9.892 
.884 
.880 
.876 
.867 


13.190 
.179 
.173 
.168 
.156 


6.572 
.570 
.667 
.562 


9.858 
.855 
.850 
.842 


13.145 
.140 
.134 
.123 


ft. 566 
.653 
.560 
.646 


9.824 
.830 
.826 
.818 


13.112 
.106 
.101 
.090 


6.540 
.537 
.534 
.528 


9.810 
.805 
.801 
.792 


13.080 
.074 
.068 
.056 



16' 



Inches. 

20.169 
.164 
.145 
.138 
.123 



20.106 
.100 
.092 
.076 



20.060 
.062 
.044 
.028 



20.013 
.006 

19.997 
.981 

19.980 
.964 
.966 
.948 
.932 



19. 915 
.907 
. oV9 

.883 

19.867 
.850 
.860 
.833 



19 816 
.808 
.800 
.785 

19.785 
.768 
.760 
.761 
.734 



19. 717 
.710 
.701 
.685 

19.668 
.659 
.661 
.636 



19. 619 
.611 
.602 
.584 



Ordinates of devel- 
oped parallel. 



Longitude 
interval. 



6 

J* 
10 

15 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Longitude 
interval. 



5 

7} 
10 
15 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Longitude 
interval. 



6 

7} 
10 
16 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Inch. 



0.002 
.006 
.009 
.021 



Meridional 
distance. 



Inches. 

1.515 

3.030 

4.646 

6.060 

7.675 

9.090 

10.605 

12.120 

13.636 

15.150 



Inch. 



0.002 
.006 
.009 
.021 



Meridional 
distance. 



Inches. 

1.615 

3.030 

4646 

6.060 

7.576 

9.090 

10.606 

12.122 

13.637 

15.152 



Inch. 



0.002 
.005 
.009 
.021 



Meridional 
distance. 



Inches. 

1.516 

3.030 

4.646 

6.061 

7.676 

9.092 

10.606 

12.123 

13.638 

15.164 



I 

J 
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Table 9. — Coordinates far projection of maps (scoUe ijhs^) — Continued. 







Abscissas of developed parallel 


• 


Ordinates of devel- 


Latitude 












oped parallel. 












of 




Longitude interval. 








parallel. 
















2}' 


5' 


74' 


10' 


15' 


Longitude 
interval. 


Inch. 


O f 


Inches. 


Inchet. 


Inches. 


Indies. 


Inches. 


/ 




31 00 


3.264 


6.528 


9.792 


13.056 


19.584 


5 


0.002 


05 


.261 


.522 


.783 


.044 


.567 


7} 


.005 


07i 


.250 


.519 


.779 


.039 


.558- 


10 


.010 


10 


.258 


.517 


.775 


.033 


.550 


15 


.022 


15 


.256 


.511 


.766 


.022 


.533 






Latitude. 


Meridional 


20 


3.253 


6.505 


9.757 


13.010 


19.515 


interval. 


distance. 


72\ 
25 


.251 
.250 


.502 
.499 


.763 
.749 


.004 
12.999 


.506 
.408 






/ 


Incites. 


30 


.247 


.494 


.741 


.988 


.481 


1 
2 


L515 
a 031 


35 


a244 


6.488 


9.732 


12.976 


19.464 


3 
4 


4.545 
6.062 


37^ 


.243 


.485 


.728 


.970 


.455 


5 


7 578 


40 


.241 


.482 


.723 


.964 


.447 


6 


1 • «/fl U 

9 003 


45 


.239 


.477 


.715 


.953 


.430 


7 
8 


10.609 
12. 124 


50 


3.236 


6.471 


9.707 


12.942 


19. 413 


9 


13.640 

■4 1* 4 ro 


52i 
55 


.234 
.233 


.468 
.465 


.702 
.697 


.936 
.930 


.404 
.395 


10 


15.156 






60 
32 00 


.230 
a230 


.450 
6.450 


.688 
9.688 


.918 
12.918 


.377 
19.377 


Longitude, 
interval. 


Inch. 


/ 




05 


.227 


.453 


.680 


.906 


.359 


5 


002 


07J 


.225 


.450 


.675 


.900 


.350 


7} 
10 


.006 


10 


.223 


.447 


.670 


« cflf4 


.341 


.010 


15 
20 


.220 
a 218 


.441 
6.435 


.661 
9.652 


.882 
12.870 


.323 
19.305 


15 


.022 


Latitude 


Meridional 


22§ 


.216 


.432 


.648 


.864 


.296 


interval. 


distance. 


25 


.214 


.429 


.644 


.858r 
.846 


.287 






30 


.212 


.4aa 


.635 


.269 


/ 


Incites. 


. 












1 


1.516 


35 


a208 


6.417 


9.625 


12.834 


19.251 


2 
3 

4 
5 
6 


a032 


37§ 


.207 


.414 


.621 


.828 


.242 


4.547 
6.063 

«9 BfPViA 


40 


.205 


.411 


.617 


.822 


.233 


45 


.202 


.405 


.608 


.811 


.216 


7.579 
9.095 










• 




7 


10. 611 


50 


3.200 


6.400 


9.600 


12.799 


19.199 


8 


12.127 


52i 


.198 


.396 


.505 


.793 


.189 


9 


13.643 


55 
60 


.197 
.194 


.393 
.387 


.500 
.581 


.787 
.775 


.180 
.162 


10 


15.159 


Longitude 


Inch. 


33 00 


3.194 

'4 m 


&387 


9.581 


12.775 


19.162 


interval. 


A&A^&Aa 


05 


. 191 


.382 


.572 


.763 


.145 






07} 


.190 


.379 


.568 


.757 


.136 


/ 




10 


.188 


.376 


.563 


.751 


.127 


5 


0.003 


15 


.185 


.370 


.554 


.739 


.109 


7} 
10 
15 


.006 
.010 
.023 


20 
22A 
25 
3D 


3.182 
.180 
.178 
.176 


6.364 
.360 
.367 
.361 


9.545 
.540 
.536 
.527 


12.727 
.720 
.714 
.702 


19.090 
.080 
.071 
.053 






Latitude 
interval. 


Meridional 
distance. 


/ 


Inches. 


35 


3.172 


6.345 


9.517 


12.690 


19.035 


1 


1.616 


?I* 


.171 


.342 


.513 


.684 


.026 


2 


3.032 


40 


.169 


.339 


.508 


.678 


.017 


3 


4.648 


45 


.166 


.333 


.499 


.665 


1&998 


4 
5 
6 


6.066 
7.580 
9.097 


50 


a 163 


6.327 


9.490 


12.653 


18.980 


7 


10. 613 


52} 


.162 


.324 


.485 


.647 


.971 


8 


12.129 


55 


.160 


.320 


.481 


.641 


.961 


9 


13.645 


60 


.157 


.314 


.472 


.629 


.943 


10 


1&161 
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Tablb 9. — Coordinates for projection of maps (scale ^rhrs) — Continued. 



Latitude 

of 
parallel. 



34 00 
05 
07| 
10 
15 



ao 

35 
90 



S5 

37* 

40 

45 



50 
5o 



35 U> 

o:v 

15 



to' 

3D 



35 






J6 A) 

Co 

15 



JU 



Abscissas of developed parallel. 



Longitude inteiral. 



Ordinates of devel- 
oped paraUel. 



2*' 



3.157 
.154 
.152 
.151 
.148 



3.145 
.143 
.142 
.139 



3.135 
.134 
.132 
.129 



Xl» ! 
.124 I 
.123 , 



3L120 
.117 
.115 
.114 
.110 



3.107 

.K*4 
.liiO 



3.05*7 



3L«*J< 

.1*2 






i>~** 
> L t « 



.■>2 



Imdke9. 

&314 

.309 

.305 
.302 

.396 



&290 
.286 
.•2S3 
.277 



«L2n 

.268 



&252 
.249 
.246 
.240 



6.241^ 
.2-^3 

.230 

I 

&214 i 
.211 

.201 ; 



6.1^ 

.1.^2 



6.i:« 



.1+1 



9.157 

.Li4 



7*' 



Indkes. 
9.472 
.462 
.457 
.453 
.444 



9.434 
.430 
.425 
.416 



9L406 
.402 
.396 
.387 



9^37S 
.374 

.3H9 

.3tO 



9-360 

.350 I 
.345 
.34L> 
.330 



91321 
.317 

-312 
.31K 



9.232 

-2SJ 
.273 



9.2K5 
-258 
.2o4 
.2+4 



9.244 

.:IJ4 

-225 
.213 



- 1'*5 
.1>5 



IC 



Imckes. 

12.629 
.617 
.610 
.604 
.508 



579 

.572 

567 

554 



15* 



' Longitade 
interval. 



1&943 
.925 
.915 
.906 



12.5f>l i 

.498 } 

.49e . 

I 

.479 , 



12.479 
.46H 
.4A> 
.434 
.441 



LLCS 

.415 
.4X: 



L±3I» 

-JTT 
.J04 

12. lol 

-J2fc 



12..J2H 

» - » 

. H « 






5 

7* 
10 
15 



Inch. 



aoo3 

.006 
.010 
.023 



1&860 
.859 
.850 
.831 



Latitude | Meridional 
interval, i di^ancp 



12.542 \ 1&813 

.535 .803 

-529 .793 

.517 .ti5 



1&756 
.747 
.738 

.n9 



1^719 
.eft* 

-teo 

.»*^1 

.«*1 



ISLtvC 

.«l>t 



lico85 

.57K 

.5r»5 



, 1 


lueka. 


1 ' 


L516 


2 . 


X032 


3 ' 


4.548 


4 


6l065 


5 


7.581 


6 


&096 


7 


ia613 


8 


12.130 


9 


13.616 


10 


15Llfi3 


Longi- 




tade 


Ineh. 


Ictenr&I. 




5 


aons 


7i 


.006 

•ATA 



15 



ca 



I 



Ldtitwie Meridional 

intervaL 



. 517 



liL^» 

-45: 

-■CI 



.41 



w 


incia. 


1 


Lal«5 


^ 


XiJSa 


3 


4.50 


4 


«L*)67 


5 


I.jfiS 


6 


9-100 




W. •JW 


8 


12.IJ3 


9 


13.4« 


10 


L5.IQ4 



L»:ae^- 

Lrrrerv^L 



Tririr. 



•j) 



(LffiS 

.'JW 

.124 









J5 

i7 

4} 



5C 

?2 



- .oi 



s \ 



* 



.-« 



0.117 

.i:i 

. 110 
.l«/4 



•i. *»: 



-^4 



!i'^ 

.Ijo 
J. 1* 

. 1-y. 

.l;^ 






lit 



J^ 



..il2 



15. 2K! 

!l5i 



1 

-• 

i 

. ♦ 

5 
■i 

« 

J} 



L jI7 

* 
a. 

4. 



)«i7 
»4 

J:2 



12.1^35 
iiS. "«22 
Li.lf)i» 
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Tablb 9. — Coordinates far projection of maps {scale Tshns) — Continued. 



Latitude 

of 
parallel. 



37 00 
05 
07J 
10 
15 



20 
22i 
25 
30 



35 
37J 
40 
45 



50 
52^ 
55 
60 



38 00 
05 
07i 
10 
15 



20 
22§ 
25 
30 



35 
37^ 
40 
45 



50 
52} 
55 
60 



39 00 
06 
07} 
10 
15 



20 
22} 
25 
30 



35 
37} 
40 
45 



50 
52} 
55 
60 



Abflciflsas of developed parallel 


• 


Longitude interval. 


2}' 


5' 


7}' 


10' 


15' 


Inchet. 
3.042 
.038 
.037 
.035 
.032 


Inches. 

6.084 
.077 
.074 
.070 
.064 


Inches. 
9.126 

• .116 
.111 
.106 
.096 


Indies. 

12.169 
.155 
.148 
.141 
.128 


Inches. 

18.253 
.232 
.222 
.212 
.192 


3.028 
.027 
.024 
.022 


6.057 
.053 
.049 
.044 


9.086 
.061 
.076 
.066 


12.114 
.107 
.101 
.088 


18.172 
.162 
.152 
.132 


3.019 
.017 
.015 
.012 


6.037 
.034 
.030 
.024 


9.056 
.051 
.045 
.035 


12.074 
.068 
.061 
.048 


18.112 
.102 
.091 
.071 


3.009 
.006 
.005 
.001 


&017 
.013 
.010 
.003 


9.025 
.020 
.015 
.004 


12.034 
.027 
.020 
.006 


18.050 
.040 
.030 
.009 


3.001 

2.998 

.997 

. \f^o 

.991 


6.003 

5.996 

• 993 

.990 

.983 


9.004 

8.994 

. .989 

.984 

.974 


12.006 

11.993 

.986 

.960 

.966 


18.009 

17.989 

.979 

.969 

.949 


2.988 
.987 

.981 


5.976 
.973 
.969 
.962 


&964 

.959 

' .954 

. 944 


11.052 
.946 
.939 
.925 


17.929 
.919 
.908 
.887 


2.978 
.976 
.974 
.971 


5.955 
.952 
.949 
.942 


8.933 
.927 
.923 
.913 


11.911 
.904 
.898 

• oo4 


17.867 
.856 
.846 
.826 


2.968 
.966 
.964 

.m 


5.935 
.932 
.928 
.921 


8.902 
.897 
.892 

.882 


11.870 
.863 
.856 
.842 


17.805 
.795 

.784 
.763 


2.960 
.957 
.955 
.954 
.950 


5.921 
.914 
.910 
.907 
.900 


8.882 
.871 
.865 
.860 
.850 


11.842 
.828 
.821 
.814 
.800 


17.763 
.742 
.731 
.721 
.700 


2.946 
.945 
.943 
.940 


5.893 
.890 
.886 
.879 


8.840 
.835 
.829 
.819 


11.786 
.779 
.772 
.758 


17.679 
.669 
.658 
.637 


2.936 
.934- 
.933 
.929 


5.872 
.868 
.865 
.858 


8.808 
.802 
.798 
.787 


1L744 
.737 
.730 
.716 


17. 616 
.605 
.595 
.574 


2.926 
.924 
.922 
.919 


5.851 
.848 

.837 


8.777 
.772 
.766 
.755 


11.702 
.695 
.688 
.674 


17.553 
.543 
.532 
.511 



Ordinates of devel- 
oped parallel. 



Longitude 
interval. 



5 

7} 
10 
15 



Inch. 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Longi- 
tude 
interval. 



5 

7} 
10 
15 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Loi^- 

tude 

Interval. 



5 

7} 
10 
15 



Latitude 
interval. 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



0.003 
.006 
.010 
.024 



Meridional 
distance. 



Inches. 
L517 
3.034 
4.551 
6.068 
7.585 
9.102 

laoio 

12.136 
13.653 
15.170 



Inch. 



0.003 
.006 
.010 
.024 



Meridional 
distance. 



1.517 

3.034 

4.551 

6.069 

7.586 

9.103 

10.620 

12.138 

13.655 

15.172 



Inch. 



0.003 
.006 
.011 
.024 



Meridional 
distance. 



Inches. 

1.517 

3.035 

4.552 

6.070 

7.587 

9.105 

10.622 

12.140 

13.658 

15. 175 



46061—08 6 
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Table 9. — Coordinates for projection of maps (scale ^ghni)-'^^^^^^^' 



Latitude 
of 


- 


Abscissas of developed parallel 


• 


Ordinates of devel- 
oped parallel. 


Longitude interval. 


parallel. 


















2}' 


5' 


7}' 


10' 


16' 


Longitude 
interval. 


Inch. 


o / 

40 00 


2.919 


5.837 


8.755 


11.674 


17. 511 


5 


0.003 


05 


.915 


.830 


.745 


.660 


.490 


7} 


.006 


07} 


.913 


.826 


.740 


.653 


.479 


10 


.011 


10 


.912 


.823 


.734 


.646 


.469 


15 


.024 


15 


.908 


.816 


.723 


.631 


.447 






Latitude 


Meridional 


20 


2.904 


6.806 


8.712 


11.616 


17.424 


interval. 


distance. 


22} 
25 


.902 


.804 


.706 


.609 


.413 






.900 


.801 


.702 


.602 


.403 


/ 


Inches. 


30 


.897 


.794 


.691 


.688 


.382 


1 
2 


1.518 
3.036 

A WW^9 


35 


2.894 


6.787 


8.680 


11.674 


17.361 


3 
4 


4.557 
6.070 


37} 


.892 


.784 


.676 


.567 


.351 


5 


7.588 


40 


.890 


.780 


.670 


.560 


.340 


6 


9.106 


45 


.886 


.772 


.669 


.645 


.317 


7 
8 


10.624 
12.143 

4 A AJS^V 


50 


2.883 


6.765 


8.648 


11.630 


17.295 


♦ 9 
10 


13.660 
16.178 


52} 

55 

60 


.881 
.879 
.875 


.762 
.768 
.760 


.642 
.636 
.626 


.623 
.616 
.501 


.285 
.273 
.261 


A\M 


A Va A f V* 


Longitude 


Inch. 


41 00 


2.876 


6.760 


8.625 


11.601 


17.261 


interval. 


/ 




05 


.872 


.743 


.614 


.486 


.229 


5 


0.003 


07} 


.870 


.740 


.609 


.479 . 


.219 


7} 
10 


.006 


10 


.868 


.736 


.604 


.472 


.208 


.011 


15 
20 


.864 
2.861 


.729 
6.722 


.694 
8.682 


.458 
11.443 


.187 
17.166 


16 


.025 


Latitude 


Meridional 


22} 

25 

30 


.859 

.857 
.854 


.718 
.714 
.707 


.677 
.572 
.561 


.436 
.428 
.414 


.154 

• .143 

.121 


interval. 


distance. 


r 


Iiiches. 














1 


. 1. 518 


35 


2.850 


5.700 


8.560 


11.399 


17.099 


2 

n 


3.036 
4.664 
6.072 


37} 




.696 


.544 


.392 


.068 


3 


40 


.846 


.692 


.639 


.385 


.077 


4 


45 


.843 


.685 


.628 


.370 


.055 


6 
6 

7 


7.690 

9.106 

10.626 


50 


2.839 


6.678 


8.517 


11.355 


17.033 


8 


12.146 
13.663 

1 B 4d 


52} 


.837 


.674 


.610 


.347 


.021 


9 


55 


.835 


.670 


.505 


.340 


.011 


10 


15.181 


60 

42 00 
05 


.831 

2.831 

.827 


.663 

5.663 
.666 


.494 

8.494 
.483 


.326 

11.326 
.311 


16.969 

16.969 
.966 






Longitude 
interval. 


Inch. 


/ 




07} 


.826 


.652 


.478 


.304 


.956 


m 


A £\£\0% 


10 


.824 


.648 


.472 


.296 


<U4 

• «77 * 


5 

*V1 


0.003 


15 


.820 


.641 


.462 


.282 


.923 


7} 
10 
15 


.006 
.011 
.025 


20 
22} 
25 
30 


2.817 
.815 
.813 
• oUtf 


5.634 
.630 
.626 
.618 


8.450 
.444 
.439 
.428 


11.267 
.259 
.252 
.237 


16.901 
.889 
.878 
.855 






Latitude 
interval. 


Meridional 
distance. 


r 


Inches, 


35 


2.805 


5.611 


8.417 


11.222 


16.833 


. 1 


1.618 


37} 


.804 


.608 


.412 


.215 


.823 


2 


3.036 


40 


.802 


.604 


.406 


.208 


.812 


3 


4.654 


• 45 


.798 


.507 


.395 


.192 


.790 


4 
5 
6 


6.073 
7.691 
9.109 


50 


2.794 


5.589 


8.384 


11. 178 


16.767 


7 


10.627 


52} 


.793 


.585 


.378 


.170 


.755 


8 


12. 147 


55 


.791 


.582 


.372 


.163 


.746 


9 


13.666 


60 


.787 


.574 


.361 


.148 


.722 


10 


15.184 
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. — Coordinates for projection ofma'pt (eeale fthit) — Continued. 



AbsciiwsB of develaped parallel. 



Longitude Interval. 
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Table 9. — Coofrdirwies for projection of maps {scale ^1^7^^) — Continued. 



Latitude 
of 


Abscissas of developed parallel. 


Ordinates of devel- 
oped parallel. 


Longitude interval. 


parallel. 


2J' 


6' 


7i' 


10' 


15' 


Longitude 
interval. 


Inch. 


/ 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




46 00 


2.648 


5.295 


7.942 


10.590 


15.885 


5 


0.003 


05 


.644 


.287 


.930 


.574 


.861 


7§ 


.006 


07J 


.640 


.281 


.922 


.562 


.844 


10 


.011 


10 


.639 


.279 


.918 


.558 


.837 


16 


.025 


15 


.635 


.271 


.906 


.542 


.813 






Latitude 


Meridional 


20 


2.631 


5.263 


7.894 


10.526 


15.789 


interval. 


distance. 


22i 


.630 


.259 




.518 


.777 










25 


.627 


.255 


.882 


.510 


.765 


/ 


Incites. 


30 


.623 


.247 


.870 


.494 


.741 


1 
2 
3 
4 


1.520 
3.039 


35 


2.619 


5.239 


7.858 


10. 478 


15.717 


4.559 
6.078 


37i 


.617 


.235 


.852 


.470 


.705 


5 


7.598 


40 


.615 


.230 


.846 


.461 


.692 


6 


9.117 


45 


.611 


.223 


.834 


.445 


.667 


7 
8 


10.637 
12.157 


50 


2.607 


5.214 


7.822 


10.429 


15.643 


9 
10 


13.677 
15.196 


52i 
55 


.605 
.603 


.210 
.206 


.816 
.810 


.421 
.413 


.631 
.619 






60 
47 00 


.599 
2.599 


.196 
5.198 


.798 
7.798 


.397 
10.397 


.595 
15.595 


Longitude 
interval. 


Inch. 


/ 




05 


.595 


.190 


.786 


.381 


.571 


5 


0.003 


07J 


.593 


.186 


.780 


.373 


.559 


7§ 
10 


.006 


10 


.591 


.182 


.774 


.365 


.647 


.011 


15 
20 


.587 
2.583 


.174 
5.166 


.761 
7.749 


.348 
10.332 


.522 
15.498 


15 


.026 


Latitude 


Meridional 


22 


.581 


.162 


.743 


.324 


.486 


interval. 


distance. 


25 


.579 


158 


.737 


.316 


.474 






30 


.575 


.150 


.724 


.299 


.449 


1 


IncJ^s. 
1.520 


35 


2.570 


5.141 


7.712 


10.282 


15.423 


2 
3 
4 
6 
6 


3.039 
4.559 
6.079 
7.599 
9.119 


37i 
40 


.568 
.567 


.137 
.133 


.706 
.700 


.274 
.266 


.411 
.399 


45 


.563 


.125 


.688 


.250 


.375 














7 


10.638 


50 


2.559 


5.117 


7.676 


10.234 


15.351 


8 


12.158 


52i 


.557 


.113 


.670 


.226 


.339 


9 


13. 678 


55 
60 


.555 
.550 


.109 
.100 


.663 
.650 


.218 
.201 


.326 
.307 

• 


10 


16.197 


Longitude 
interval. 


Inch. 


48 00 
05 


2.550 
.546 


5.100 
.092 


7.650 
.638 


10.201 
.185 


15.301 
.277 






/ 




07i 
10 


.544 
.542 


.088 
.084 


.632 
.626 


.177 
.168 


.265 
.252 


5 

7§ 
10 


aoo3 

.006 
.011 


15 


..538 


.076 


.614 


.152 


.228 


20 


2.534 
.532 


5.068 
.064 


7.602 
.596 


10.136 
.128 


15.204 
.192 


15 


.025 


Latitude 


Meridional 


25 


.530 


.060 


.590 


.119 


.179 


interval. 


distance. 


30 


.526 


.051 


.577 


.102 


.164 






/ 


Inches. 


35 


2.522 


5.043 


7.564 


10.086 


15.129 


1 


1.520 


37i 


.520 


.039 


.558 


.078 


.116 


2 


3.0^ 


40 


.517 


.034 


.552 


.069 


.103 


3 


4.560 


45 


. .513 


.026 


.539 


.052 


.078 


4 
5 
6 


6.080 
7.600 
9.120 


50 


2.509 


5.018 


7.527 


10.036 


15.064 


7 


10.640 


52i 


.507 


.014 


.521 


.028 


.042 


8 


12.160 


55 


.505 


.010 


.615 


.020 


.030 


9 


13.680 


60 


.501 


.002 


.502 


.003 


.006 


10 


15.200 
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Table 9. — Coordinaies for projection of maps («oaZe iglo^ ) — Continued. 



Latitude 
of 


Abscissas of developed parallel. 


Ordinates of devel- 
oped parallel. 


Longitude interval. 


parallel. 


2i' 


6' 


7J' 


10' 


15' 


Longitude 
interval. 


Inch. • 


o / 


Inches, 


Inches. 


Inches. 


Indus. 


Inches. 


f 




49 00 


2.501 


&002 


7.502 


10.003 


15.005 


5 


aoo3 


05 


2.496 


4.993 


.490 


9.966 


14.980 


7J 


.006 


07§ 


• 4<f4 


.969 


.484 


.978 


.967 


10 


.011 


10 


.492 


.965 


.477 


.970 


.955 


15 


.025 


15 




.976 


.464 


.952 


.929 






Latitude 


Meridional 


20 
22J 


2.484 
.482 


4.968 
.964 


7.452 
.446 


9.936 ' 
.928 


14.904 
.892 


interval. 


distance. 






25 


.480 


.960 


.440 


.920 


.880 


/ 


Inches. 


30 


.476 


.952 


.428 


.903 


.855 


1 
2 
3 


1.520 
3.040 
4.560 


35 


2.472 


4.943 


7.415 


9.886 


14.829 


4 


6.061 


37i 


.470 


.939 


.408 


.878 


.816 


5 


7.601 


40 


.467 


.934 


.402 


.869 


.803 


6 


9.121 


45 


.463 


.926 


.389 


.852 


.778 


7 

8 
9 


10.641 
12.162 
13.682 


50 


2.459 


4.918 


7.377 


9.836 


14.754 


10 


15.202 


52J 


.457 


.914 


.371 


.828 


.742 






55 


.455 


.910 


.364 


.819 


.729 






60 


.450 


.901 


.352 


.802 


.703 
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Table 10. — Coordinaies for the projection of maps {scale yiiinr)' 
[Prepared by S. S. Gannett and George T. Hawkins.] 





AbBciiiaas of developed parallel 


• 


Ordinates of devel- 


Latitude 
of 












oped parallel. 


- 


Longitude interval. 




parallel. 












Longi- 
tude 






1'. 


2'. 


8'. 


4'. 


5'. 


Inch. 














interval. 




o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




26 00 


5.620 


11.040 


16.560 


22.060 


27.600 


1 


.000 


05 


.516 


.082 


.549 


.065 


.581 


2 


.002 


07* 


.515 


.029 


.544 


.057 


.572 


3 


.008 


10 


.512 


.025 


.588 


.050 


.662 


4 


.006 


15 
20 


.509 
5.505 


.018 
11.010 


.528 
16.516 


.035 
22.020 


.544 
27.526 


6 


.009 


Latitude 


Meridi- 
onal 


22* 


.606 


.006 


.509 


.012 


.516 


interval. 


distance 


25 
80 


.601 
.497 


.002 
10.996 


.603 
.492 


.006 
21.990 


.606 

.487 




■ 


t 


Inches. 














1 


6.067 


85 


5.494 


10.968 


16.480 


21.975 


27.468 


2 
3 
4 
5 


12.114 
18.171 
24.228 
30.285 


87i 


.492 


. Wk 


.476 


.968 


.459 


40 


.490 


.980 


.470 


.960 


.449 


45 

50 
62i 


.486 

5.482 
.480 


.972 

10.966 
.961 


.468 

16.448 
.441 


.945 

21.930 
.921 


27.411 
.401 




Longi- 




55 


.478 


.957 


.485 


.915 


.392 


tude 


Inch. 


60 
26 00 


.475 
5.475 


.950 
10.950 


.424 
16.424 


.900 
21.900 


.373 
27.878 


interval. 




/ 
1 


000 


05 


.470 


.942 


.412 


.882 


.353 


2 


002 


07* 


.469 


.987 


.406 


. .875 


.343 


3 


.008 


10 


.467 


.988 


.400 


.867 


.888 


4 


006 


15 
20 


.463 
5.459 


.925 
10.918 


.889 
16.377 


.852 
21.836 


.314 
•27.294 


• 

5 


.009 


Latitude 


Meridi- 
onal 
distance. 


22* 


.457 


.914 


.371 


.828 


.284 


interval. 


25 


.455 


.910 


.365 


.820 


.275 




SO 


.451 


.902 


.858 


.806 


.255 


1 

1 


Inches. 
6.058 


35 


5.447 


10.894 


16.341 


21.789 


27.235 


2 


12.116 


37* 


.445 


.890 


.835 


.780 


.225 


3 


18.178 


40 


.443 


.887 


.830 


.773 


.216 


4 


24.231 


45 
50 


.439 
5.435 


.878 
10.870 


.318 
16.306 


.768 
21.741 


.196 
27.176 


5 


80.289 








52* 


.483 


.866 


.298 


.732 


.167 


Longi- 




55 


.431 


.863 


.294 


.725 


.157 


tude 


Inch. 


60 
27 00 


.428 
5.428 


.855 
10.855 


.282 
16.288 


.710 
21.710 


.138 
27.188 


interval. 




1 


.000 


05 


.422 


.848 


.270 


.696 


.118 


2 


.002 


07* 


.421 


.848 


.264 


.686 


.108 


3 


.003 


10 


.420 


.839 


.258 


.678 . 


.097 


4 


.006 


15 
20 


.415 
5.410 


.831 
10.822 


.247 
16.288 


.662 
21.645 


.077 
27.066 


6 


.010 


TAtitude 


Meridi- 
onal 
distance. 


22* 


.409 


.818 


.227 


.636 


.046 


interval. 


25 
SO 


.407 
.403 


.816 
.805 


.220 
.210 


.628 
.612 


.035 
.016 




















/ 


Inches. 














1 


6.058 


35 


5.399 


10.798 


16.198 


21.695 


26.995 


2 


12.117 


87* 


.397 


.794 


.191 


.588 


.984 


8 


18. 175 


40 


.395 


.790 


.185 


.680 


.974 


4 


24.285 


45 
50 


.391 
5.887 


.782 
10.774 


.172 
16.160 


.562 
21.548 


.968 
26.933 


5 


80.292 




62* 


.384 


.768 


.154 


.588 


.922 




55 


.382 


.765 


.148 


.530 


.912 




60 


.878 


.758 


.135 


.516 


.892 
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Table lO.-^Coordinatea for the projection of maps (scale y^^^j^jj) — Continued. 





AbBcissas of developed parallel 


• 


Ordinates of devel- 
oped parallel. 


Latitude 
of 


Longitude interval. 


parallel. 












Longi- 






1'. 


2'. 


3'. 


4'. 


5'. 


tude 
interval. 


• Inch. 


o / 


Tnche$. 


Inches. 


Inches. 


Inches, 


Inches. 


/ 




28 00 


5.878 


10.768 


16.135 


21.515 


26.892 


1 


.000 


05 


.874 


.749 


.122 


.498 


.871 


2 


.002 


07* 


.372 


.745 


.116 


.488 


.861 


3 


.003 


10 


.370 


.740 


.110 


.480 


.860 


. 4 


.006 


15 
20 


.366 
5.862 


.732 
10.724 


.098 
16.085 


.465 
21.448 


.830 
26.810 


5 


.010 


Latitude 


Meridl- 
orifil 


22i 


.860 


.720 


.078 


.439 


.799 


interval. 


diat-AllCf^. 


25 
30 


.358 
.854 


.715 
.708 


.072 
.060 


.430 
.415 


.789 
.768 






/ 


Incfies. 














1 


6.060 


85 


5.349 


10.698 


16.048 


2L398 


26.746 


2 
3 
4 
5 


12.120 
18.178 
24.288 
80.298 


87* 


.347 


.694 


.041 


.388 


.785 


40 


.345 


.690 


.035 


.380 


.725 


45 

50 


.341 
5.336 


.682 
10.673 


.022 
16.010 


.362 
21.348 


.708 
26.683 








52* 


.384 


.668 


.004 


.339 


.672 


Longi- 




55 


.882 


.665 


15.998 


.330 


.662 


tude 


Inch. 


60 
29 00 


.828 
5.328 


.657 
10.657 


.985 
15.985 


.312 
21.312 


.640 
26.640 


interval. 




/ 
1 


.000 


05 


.824 


.648 


.971 


.295 


.619 


2 


.002 


07* 


.322 


.643 


.965 


.287 


.606 


3 


.003 


10 


.820 


.640 


.968 


.278 


.598 


4 


.006 


. 15 
20 


' .315 
5.310 


.680 
10.621 


.945 
15.982 


.260 
21.242 


.575 
26.558 


5 


.010 


Latitude 


Meridi- 
onal 
difltanoe 


^* 


.306 


.617 


.925 


.234 


.542 


interval. 


25 
30 


.306 
.302 


.612 
.605 


.920 
.907 


.225 
.209 


.532 
.511 




^1 lOllOl l\rfW. 


/ 


Inches. 














1 


6.060 


35 


5.298 


10.596 


15.894 


2L192 


26.490 


2 


12.121 

4 ^ ^ f%^\ 


87* 


.295 


.691 


.886 


.183 


.478 


3 


18.182 


'40 


.294 


.587 


.880 


.174 


.468 


4 


24.242 


45 
50 


.289 
5.284 


.578 
10.569 


.867 
15.853 


.156 
21.137 


.445 
26.422 


5 


80.802 


1 






52* 


.282 


.565 


.847 


.180 


.412 


Longi- 




55 


.280 


.560 


.841 


.121 


.401 


tude 


Inch. 


60 
80 00 


.275 
5.275 


.552 
10.562 


.828 
15.828 


.104 
21.104 


.380 
26.380 


interval. 




/ 
1 


.000 


05 


.272 


.543 


.815 


.086 


.858 


2 


.002 


07* 


.269 


.588 


.808 


.077 


.846 


3 


.003 


10 


.267 


.534 


.801 


.068 


.835 


4 


.006 


15 
20 


.262 
5.258 


.625 
10.516 


.787 
15.774 


.060 
21.082 


.812 
26.290 


5 


.010 


Latitude 


Meridi- 
onal 
distance. 


22* 


.256 


.512 


.768 


.024 


.280 


interval. 


25 
80 


.254 
.249 


.507 
.499 


.760 
.748 


.014 
20.998 


.268 
.247 . 




















/ 


Inches. 














1 


6.061 


35 


5.245 


10.490 


15.785 


20.980 


26.225 


2 


12.122 


87* 


.248 


.485 


.728 


.971 


.218 


3 


18.18a 


40 


.240 


.480 


.721 


.961 


.202 


4 


24.245 


45 
50 


.286 
5.282 


.472 
10.468 


.708 
15.695 


.944 
20.927 


.180 
26.159 


5 


80.305 




52* 


.229 


.459 


.688 


.918 


.147 




55 


.227 


.454 


.681 


.908 


.185 




60 


.222 


.445 


.667 


.890 


.U2 


• 
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Table 10. — Goordinaies for the projection of maps {scale Trirnr) — Continued. 





Absciasas of developed parallel 


• 


Ordinatesof devel- 
oped parallel. 


TAti tilde 












of 




Longitude interval. 






parallel. 
















• 


1'. 


2'. 


3'. 


4'. 


5'. 


•Longi- 
tude 
interval. 


Inch. 


o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




81 00 


5.222 


10.445 


15.667 


20 890 


26.112 


1 


.000 


05 


.218 


.435 


.654 


.872 


.089 


2 


.002 


07i 


.216 


.432 


.647 


.863 


.079 


3 


.003 


10 


.213 


.426 


.640 


.853 


.066 


4 


.006 


15 
20 


.209 
5.204 


.417 
10.408 


.626 
15.613 


.834 
20.817 


.043 
26.021 


5 


.010 


TAtitude 


Meridi- 
onal 


22i 


.202 


.404 


.605 


.807 


.009 


interval. 


distance. 


. 25 
SO 


.200 
.195 


.400 
.390 


.598 
.585 


.798 
.780 


25.998 
.975 






/ 


Iiuihes. 














1 


6.062 


35 


5.190 


10.381 


15.571 


20.762 


25.952 


2 

. 3 

4 

5 


12.124 
18.187 
24.249 
80.311 


37* 


.188 


.376 


.565 


.753 


.941 


40 


.186 


.372 


.557 


.743 


.929 


45 
60 


.181 
5.177 


.362 
10.358 


.544 
15.580 


.725 
. 20.706 


.906 
25.883 


1 


Longi- 
tude 
interval. 




52i 
55 


.174 
.172 


.348 

. ortTs 


.528 
.516 


.697 
.688 


.871 
.860 


Inch. 


60 
32 00 


.167 
5.167 


.334 
10.334 


.502 
15.502 


.669 
20.669 


.836 
25.836 




1 


.000 


05 


.162 


.325 


.487 


.650 


.812 


2 


.002 


07i 


.160 


.320 


.480 


.640 


.800 


8 


.003 


10 


.168 


.315 


.473 


.630 


.788 


4 . 


.007 


15 
20 


.153 
5.148 


.305 
10.296 


.458 
15.444 


.611 
20.592 


.764 
25.740 


5 


.010 


TAtitude 


Meridi- 


22* 


.146 


.291 


.437 


.582 


.728 


interval. 


distance: 


25 
30 


.143 
.139 


.286 
.277 


.430 
.416 


.573 
.554 


.716 
.698 






t 


Inches. 














1 


6.063 


85 


5.134 


10.268 


15.401 


20.535 


25.669 


2 
8 
4 
5 


12.127 
18.190 
24.254 
30.317 


37i 


.131 


.263 


.894 


.526 


.659 


40 


.129 


.258 


.387 


.516 


.645 


45 
50 


.124 
5.120 


.249 
10.239 


.373 
15.359 


.498 
20.478 


.622 
25.598 








52i 


.117 


.234 


.352 


.469 


.586 


Longi- 




55 


.115 


.229 


.344 


.459 


.574 


tude 


Inch. 


60 
83 00 


.110 
5.110 


.220 
10.220 


.330 
15.330 


.440 
20.440 


.560 
25.550 


interval. 




1 


.000 


05 


.105 


.210 


.816 


.421 


.526 


2 


.002 


07* 


.103 


.206 


.308 


.411 


.514 


8 


.003 


10 


.100 


.201 


.301 


.402 


.502 


4 


.007 


15 
20 


.096 
5.091 


.191 
10.182 


.287 
15.272 


.382 
20.363 


.478 
25.454 


5 


.010 


Latitude 


Meridi- 
onal 


22i 


.088 


.176 


.264 


.352 


.440 


interval. 


distance. 


25 
30 


.086 
.081 


.171 
.162 


.267 
.242 


.342 
.323 


.428 
.404 






/ 


Inches. 














1 


6.065 


35 


5.076 


10. 152 


15.228 


20.304 


25.380 


2 
3 
4 
5 


12.129 
18.193 
24.258 
30.822 


37i 


.074 


.147 


.220 


.294 


.368 


40 


.071 


.143 


.213 


.285 


.366 


45 
60 


.066 
5.061 


.132 
10.123 


.199 
15.184 


.265 
20.246 


.331 
25.307 




52* 


.059 


.118 


.177 


.236 


.295 




55 


.056 


.118 


.169 


.226 


.282 




60 


.052 


.103 


.156 


.206 


.258 
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Abscissas of developed parallel 


• 


Ordinates of devel- 


TjRtitude 

of 
IMtrallel. 












oped parallel. 














Longitude interval. 
















. 


Longi- 






1'. 


2'. 


3'. 


4'. 


6'. 


tude 
interval. 


Inch. 


O f 


Tncfiee. 


Incfies. 


Inches. 


Inches. 


Inches. 


/ 




34 00 


6.052 


30.103 


15.155 


20.206 


26.258 


1 


.000 


05 


.047 


.093 


.140 


.186 


.233 


2 


.002 


07i 


.044 


.089 


.132 


.176 


.220 


3 


.003 


10 


.042 


.083 


.125 


.166 


.208 


4 


.007 


15 
20 


.037 
5.032 


.073 
10.063 


.110 

• 

15.095 


.146 
20.126 


.183 
25.168 


5 


.010 


Tiatitude 


Meridi- 
onal 


22i 


.029 


.058 


.087 


.116 


.145 


interval. 


distance. 


25 
30 


.027 
.022 


.053 
.043 


.080 
.065 


.106 
.086 


.133 
.108 






/ 


In/ihes. 














1 


6.066 


35 


5.017 


10.033 


15.050 


20.066 


26.083 


2 
3 
4 
6 


12.180 
18.198 
24.262 
30.328 


37i 


.014 


.028 


.042 


.056 


.070 


40 


.012 


.023 


.035 


.046 


.058 


45 
50 


.007 
5.002 


.013 
10.003 


.020 
15.005 


.026 
20.006 


.033 
25.008 




Longi- 
tude 
interval. 




52i 
55 


4.999 
.997 


9.998 
.993 


14.997 
.990 


19.996 

. «foO 


24.995 
.983 


Inch. 


60 
35 00 


.992 
4.992 


.983 
9.983 


.976 
14.975 


.966 
19.966 


.968 
24.958 




1 


.000 


05 


.987 


.973 


.960 


.947 


.933 


2 


.002 


07* 


.984 


.968 


.952 


.936 


.920 


3 


.003 


10 


.982 


.963 


.945 


.926 


.908 


4 


.007 


15 
20 


.976 
4.971 


.953 
9.942 


.929 
14.913 


.906 
19.885 


.882 
24.856 


6 


.010 


Latitude 


Meridi- 
onal 


22i 


.969 


.937 


.906 


.874 


.843 


interval. 


distance. 


25 
30 


.966 
.961 


.932 
.922 


.898 
.883 


.864 
.844 


.830 
.806 






/ 


Inches. 














1 


6.067 


35 


4.956 


9.912 


14.868 


19.824 


24.780 


2 
3 


12.133 
18 200 


87i 


.953 


.907 


.860 


.814 


.767 


4 


24 266 


40 


.951 


.902 


.853 


.805 


.764 


5 


30 SS3 


46 

50 


.946 
4.940 


.891 

• 

9.881 


.837 
14.821 


.783 
19.762 


.728 
24.702 


V 


W* %9^MJ 




ir s 




52i 


.938 


.876 


.814 


.752 


.690 


Longi- 
tude 

1a. 1 


T .1— 


65 


.936 


.871 


.806 


.742 


.677 


Inch. 


60 
36 00 


.930 
4.930 


.861 
9.861 


.791 
14. 791 


.722 
19.722 


.652 
24.662 


interval. 




1 


.000 


05 


.926 


.850 


.776 


.701 


.626 


• 2 


.002 


07i 


.923 


.846 


.768 


.690 


.613 


3 


.006 


10 


.920 


.840 


.760 


.680 


.600 


4 


.007 


15 
20 


.915 
4.910 


.830 
9.819 


.745 

14.719 


.660 
19.638 


.674 
24.548 


6 


.010 


TAtitude 

1 A. 1 


Meridi- 
onal 


22* 


.907 


.814 


.721 


.628 


.536 


interval. 


distance. 


25 
30 


.904 
.899 


.808 
.798 


.712 
.697 


.617 
.596 


.521 
.496 






f 


Inches. 














1 


6.067 


35 


4.894 


9.787 


14.681 


19.574 


24.468 


2 
3 

4 


12.135 
18 202 


37i 


.891 


.782 


.673 


.564 


.465 


94 of;a 


40 


.888 


.777 


.665 


.654 


.442 


5 


30.336 


45 
60 


.883 
4.878 


.766 
9.766 


.649 
14.633 


.632 
19.612 


.416 
24.389 






52i 


.875 


.750 


.626 


.501 


.376 






55 


.873 


.745 


.618 


.490 


.363 






60 


.868 


.735 


.603 


.470 


.338 
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Tablb 10. — Coordinates for the projection of maps {scale T^hrs) — Continued, 





Abscissas of developed parallel 


i. 


Ordinates of devel- 
oped parallel. 


Latitude 












Of 




Longitude interval. 






parallel. 




, 








Longi- 






r. 


2'. 


3'. 


4'. 


5'. 


tude 
interval. 


Inch. 


o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




37 00 


4.868 


9*735 


14.603 


19.470 


24.388 


1 


.000 


06 


.862 


.724 


.586 


.448 


.310 


2 


.002 


07i 


.869 


.718 


.578 


.437 


.296 


3 


.005 


10 


.866 


.713 


.569 


.426 


.282 


4 


.007 


16 
20 


.851 
4.846 


.702 
9.691 


.563 
14.637 


.404 
19.382 


.255 
24.228 


5 


.010 


Latitude 


Meridi- 
onal 


22i 


.843 


.686 


.529 


.372 


.216 


interval. 


distance. 


26 
30 


.840 
.835 


.680 
.670 


.521 
.505 


.362 
.340 


.202 
.175 






/ 


Inches. 














1 


6.068 


36 


4.830 


9.669 


14.489 


19.318 


24.148 


2 
8 
4 
6 


12.136 
18.205 
24.273 
80.341 


37i 


,827 


.654 


.481 


.308 


.135 


40 


.824 


.649 


.473 


.298 


.122 


46 
50 


.819 

4.814 


.688 
9.627 


.457 
14.441 


.276 
19.264 


.095 
24.068 








52* 


.811 


.622 


.432 


.243 


.054 


Longi- 




55 


.808 


.616 


.424 


.232 


.040 


tude 


Inch. 


60 
38 00 


.802 
4.802 


.605 
9.605 


.407 
14.407 


.209 
19.209 


.012 
24.012 


interval. 




1 


.000 


05 


.797 


.594 


.391 


.188 


23.986 


2 


.002 


m 


.794 


.689 


.383 


.178 


.972 


3 


.005 


10 


.792 


.684 


.375 


.167 


.969 


4 


.007 


16 
20 


.786 
4.781 


.573 
9.662 


.359 
14.343 


.146 
19. 124 


.932 
23.905 


6 


.010 


Latitude 


Meridi- 


22* 


.778 


.556 


.335 


.113 


.891 


interval. 




25 
30 


.776 
.770 


.651 
.540 


.326 
.310 


.102 
.080 


.878 
.850 




^M3ltKM\J\>^ 


/ 


Inches. 






\ 








1 • 


6.069 


36 


4.764 


9.529 


14.293 


19.068 


23.822 


2 


12.188 


37* 


.762 


.624 


.285 


.047 


.809 


3 


18.207 


40 


.759 


.618 


.277 


.036 


.795 


4 


24.277 


46 
50 


.764 
4.748 


.507 
9.496 


.261 

14.244 


.016 
18.993 


.768 
23.740 


6 


80.845 








52* 


.746 


.490 . 


.286 


.981 


.726 


Longi- 
tude 




56 


.742 


.485 


.227 


.970 


.712 


Inch. 


60 
39 00 


.737 

4.737 


.474 
9.474 


.211 
14.211 


.948 
18.948 


.686 
23.686 


interval. 




1 


.000 


06 


.731 


.463 


.194 


.926 


.657 


2 


.002 


07* 


.728 


.457 


.185 


.914 


.642 


3 


.005 


10 


.726 


.451 


.177 


.902 


.628 


4 


.007 


15 
20 


.720 
4.714 


.440 
9.429 


.160 
14.143 


.880 
18.858 


.600 
23.572 


5 


.010 


Latitude 


Meridi- 
onal 
distance. 


22* 


.712 


.423 


.136 


.846 


.568 


interval. 


26 
30 


.709 
.703 


.417 
.407 


.126 
.119 


.835 
.813 


.644 
.616 




/ 


Inches. 














1 


6.070 


36 


4.698 


9.395 


14.098 


18.790 


23.488 


2 


12.140 


37* 


.695 


.389 


.084 


.779 


.474 


3 

A 


18. 210 


40 


.692 


.384 


.076 


.768 


.460 


4 


24.281 


46 
60 


.686 
4.681 


.373 
9.362 


.069 
14.042 


.746 
18.723 


.432 
28.404 


6 


80.351 




52* 


.678 


.366 


.034 


.712 


.390 


- 


55 


.676 


.350 


.026 


.700 


.875 




60 


.669 


.339 


.008 


.678 


.847 
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Table 10. — Coordmatea for the projection of maps {scale y^^tu) — Continued. 





AbBcissas of developed parallel 


L 


Ordinates of devel- 


Latitude 

of 
parallel. 












oped parallel. 














Longitude interval. 
















Longi- 






1'. 


V. 


3'. 


4'. 


5'. 


tude 
interval. 


Inch. 


o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




40 00 


4.669 


9.339 


14.008 


18.678 


23.347 


1 


.000 


05 


.664 


.328 


13.991 


.656 


.319 


2 


.002 


07i 


.661 


.322 


.983 


.644 


.305 


3 


.005 


10 


.658 


.316 


.975 


.632 


.291 


4 


.007 


16 
20 


.652 
4.647 


.305 
9.293 


.967 
13.940 


.610 
18.586 


.262 
23.233 


6 


.010 


Latitude 


Meridi- 
onal 


22i 


.644 


.288 


.931 


.576 


.219 


interval. 


distance. 


25 
30 


'.641 
.636 


.282 
.271 


.923 
.906 


.564 
.642 


.206 
.177 






/ 


Inches. 














1 


6.072 


35 


4.630 


9.259 


13.889 


18.618 


23.148 


2 
8 
4 

6 


12.143 
18.216 
24.286 
30.368 


37i 


.627 


.253 


.880 


.607 


.134 


40 


.624 


.248 


.871 


.495 


.119 


45 
50 


.618 
4.612 


.236 
9.224 


.854 
13.837 


.472 
18.449 


.090 
23.061 




T —J 




52i 


.609 


.219 


.828 


.438 


.047 


Longi- 
tude 


■w •_ 


55 


.606 


.218 


.819 


.426 


.032 


Inch. 


60 
41 00 


.600 
4.600 


.201 
9.201 


.801 
13.801 


.402 
18.402 


.002 
23.002 


interval. 




f 
1 


.000 


05 


.595 


.189 


.784 


.378 


22.973 


2 


.002 


07i 


.592 


.183 


.775 


.368 


.958 


3 


.006 


10 


.589 


.178 


.766 


.355 


.944 


4 


.007 


15 
20 


.583 
4.577 


.166 
9.154 


.749 
13 732 


.832 
18.309 


.916 
22.886 


6 . 


.010 


Latitude 


Meridi- 
onal 


^k 


.574 


.149 


.723 


.298 


.872 


interval. 


distance. 


25 
80 


.571 
.566 


.143 
.131 


.714 
.697 


.286 
.262 


.867 
.828 






/ 


» Indies. 














1 


6.072 


85 


4.560 


9.119 


13.679 


18.239 


22.798 


2 

8 

h 4 

5 


12.145 

18.218 

' 24.290 

30.362 


37i 


.557 


.114 


.670 


.227 


.784 


40 


.554 


.108 


.661 


.215 


.769 


45 
60 


.648 
4.542 


.096 
9.084 


.644 
13.626 


.192 
18.168 


.740 
22.710 




Longi- 
tude 




52* 


.539 


.078 


.617 


.156 


.695 


Inch. 


65 
42 00 


.536 
' 4.680 


.072 
9.060 


.608 
13.591 


.145 
18.122 


.681 
22.662 


Interval. 




1 


.000 


05 


.624 


.049 


.672 


.098 


.622 


2 


.002 


07* 


.521 


.043 


.564 


.086 


.607 


- 3 


.006 


10 


.518 


.037 


.555 


.073 


.692 


4 


.007 


16 
20 


.513 
4.507- 


.025 
9.013 


.587 
13.520 


.050 
18.027 


.563 
22.633 


5 


.010 


T^titude 


Meridi- 
onal 
distance. 


22* 


.504 


.007 


.611 


.014 


.518 


interval. 


26 
SO 


.501 
.496 


.002 
.990 


.602 

.484 


.003 
17.979 


.504 
.474 




















/ 


Inches. 














1 


6.073 


85 


4.489 


8.978 


13.467 


17.956 


22.446 


2 


12.148 


87* 


.486 


.972 


.458 


044 


.430 


3 


18.220 


40 


.483 


.966 


.449 


.932 


.415 


4 


24.294 


45 
60 


.477 
4.471 


.954 
8.942 


.431 
13.413 


.908 
17.884 


.385 
22.366 


6 


30.367 




52* 


.468 


.986 


.404 


.872 


.340 




66 


.465 


.930 


.395 


.860 


.325 




60 


.459 


.918 


.377 


.836 


.296 
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Table 10. — Coordinates for the projection of maps {scale yiiinr) — Continued 





Absclmas of developed parallel 


• 
• 


Ordinatesof devel- 


Latitude 
of 












oped parallel. 


Loni^tude interval. 


I>arallel. 












Loniri- 






1'. 


2'. 


3'. 


4'. 


5'. 


tude 
interval. 


Inch. 


o / 


Inches, 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




43 00 


4.459 


8.918 


13.377 


17.836 


22.296 


1 


.000 


05 


.453 


.906 


.369 


.812 


.265 


2 


.002 


07i 


.450 


.899 


.349 


.799 


.249 


3 


.005 


10 


.447 


.894 


.340 


.787 


.234 


4 


.007 


15 
20 


.441 
4.434 


.882 
8.869 


.322 
13.303 


.762 
17.738 


.203 
22.172 


5 


.010 


Latitude 


Merldi- 
onal 


22i 


.431 


.863 


.294 


.726 


.157 


interval. 


distance. 


25 
30 


.428 
.422 


.856 
.844 


.285 
.266 


.713 
.688 


.141 
.110 


* 




/ 


Inches. 














1 


6.075 


35 


4.416 


•8.832 


13.248 


17.664 


22.060 


2 
3 
4 
5 


12. 149 
18.223 
24.296 
80.372 


37i 


.413 


.826 


.239 


.662 


.065 


40 


.410 


.820 


.230 


.640 


.060 


46 
50 


.404 
4.398 


.808 
8.796 


.212 
13.194 


.616 
17.692 


.020 
21.990 


1 


Jjongi- 

tude 

interval. 




62* 
55 


.395 
.392 


.789 
.784 


.184 
,176 


.679 
.567 


.974 
.969 


Inch. 


60 
44 00 


.386 
4.386 


.772 

8.772 


.167 
13.167 


.543 
17.543 


.929 
21.929 




1 


.000 


05 


.380 


.759 


.139 


.518 


.898 


2 


.002 


m 


.376 


.753 


.129 


.506 


.882 


3 


.005 


10 


.373 


.747 


.120 


.494 


.867 


4 


.007 


15 
20 


.367 
4.361 


.734 

8.722 


.102 
18.083 


.469 
17.444 


.836 
21.805 


5 


.010 


TjRtitude 
interval. 


Meridi- 
onal 


22* 


.358 


.716 


.074 


.431 


.789 


distance. 


25 


.865 


.709 


.064 


.419 


.774 






30 


.349 


.697 


.046 


.394 


.743 


/ 

1 


Inches. 
6.076 

4 f\ 4 tSt\ 


35 


4.342 


8.685 


13.027 


17.370 


21.712 


2 
3 


12.162 
18.228 


37* 


.339 . 


.678 


.018 


.857 


.696 


If 

4 


24.304 


40 


.336 


.672 


.009 


.345 


.681 


5 


80.380 


45 
50 


.330 
4.324 


.660 
8.648 


12.990 
12.971 


.320 
17.296 


.650 
21.619 


V 


«n/» *«i/^f 


1 


Longi- 
tude 




52* 


.321 


.642 


.963 


.283 


.604 


Inch. 


55 


.318 


.635 


.953 


.270 


.588 


interval. 




60 

45 eo 


.312 
4.312 


.623 
8.623 


.935 
12.935 


.246 
17.246 


.658 
21.558 


AAA V^A T SWA* 




1 


.000 


05 


.305 


.610 


.916 


.221 


.627 


2 

g% 


.002 
.006 
.007 


07* 


.302 


.604 


.906 


.208' 


.611 


3 


10 


.299 


.598 


.897 


.196 


.496 


4 


16 
20 


.293 

4.287 


.586 
8.573 


.878 
12.860 


.171 
17.146 


.464 
21.433 


6 


.010 


Latitude 
interval. 


Meridi- 
onal 


22* 


.283 


.567 


.849 


.134 


.417 


distance. 


25 
30 


.280 
.274 


.560 
.548 


.841 
.822 


.121 
.096 


401 






.370 


/ 


Inches. 














1 


6.077 














2 


12.154 


35 


4.268 


8.535 


12.803 


17.070 


21.338 


3 


18.231 


37* 


.264 


.529 


.793 


.068 


.322 


4 


24.306 


40 


.261 


.522 


.784 


.045 


.306 


6 


30.385 


45 
50 


.255 
4.249 


.510 
8.497 


.765 
12.746 


.020 
16.996 


.276 
21.248 








. 62* 


.246 


.491 


.737 


.982 


.228 




56 


.242 


.485 


.727 


.970 


.212 




60 


.236 


.472 


.707 


• «F%x 


.180 
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Table 10. — Coordinates for the projection of maps {scale Tjiiri^) — Continued. 





Abficimas of developed parallel 


■ 


Ordinates of devel- 


Latitude 
of 












oped parallel. 














Longitude interval. 


. 






parallel. 












Longi- 
tude 






r. 


2'. 


3'. 


4'. 


5'. 


Inch. 












1 


interval. 




o / 


Inches. 


Inches. 


Inches. 


Inches. 


Inches. 


/ 




46 00 


4.236 


8.472 


12.707 . 


16.944 


21.179 


1 


.000 


05 


.229 


.459 


.688 


.918 


.147 ; 


2 


.002 


07* 


.226 


.452 


.679 


.905 


.131 s 


3 


.005 


10 


.223 


.446 


.669 


.892 


.115 


4 


.007 


15 
20 


.216 
4.210 


.433 
8.420 


.649 
12.630 


.867 
16.840 


.082 
21.051 ' 


5 


.010 


Latitude 


Meridi- 
onal 


22* 


.207 


.414 


.621 


.828 


.036 , 


interval. 


distance. 


25 
90 


.204 
.198 


.406 
.395 


.611 
.693 


.815 
.790 


.019 
20.988 






/ 


Inches. 












1 


1 


6.078 


35 


4.191 


8.382 


12.673 


16.764 


20.965 


2 
3 
4 
6 


12. 157 
18.236 
24.313 
80.391 


37i 


.188 


.376 


.564 


.762 


.939 


40 


.184 


.369 


.653 


.738 


.922 


45 
50 


.178 
4.172 


.356 
8.343 


.634 
12.615 


.712 
16.687 


.890 
20.868 




Longi- 
tude 
interval. 




52i 
55 


.168 
.165 


.387 
.330 


.505 
.4% 


.674 
.661 


.842 
.826 


Inch. 


60 
47 00 


.159 
4.159 


.318 
8.318 


.476 
12.476 


.636 
16.636 


.794 
20.794 




/ 




05 


.152 


.305 


.467 


.610 


.762 


1 


.000 


07i 


.14«r 


.299 


.448 


.697 


.746 


1 2 


.002 


10 


.146 


.292 


.438 


.684 


.730 


' I 


.005 


15 


.139 


.279 


.418 


.658 


.697 


4 


.007 


20 


4.133 


8.266 


12.398 


16.631 


20.664 


6 

1 


.010 


Latitude 
interval. 


Meridi- 


22* 
25 


.130 
.126 


.269 
.252 


.389 
.378 


.618 
.506 


.648 
.631 


onal 
distance. 


90 


.120 


239 


369 


.478 


.698 






• AaUtf 


• Wv 


» ^^n\J 


• \MV\J 


1 


Inches. 














1 


6.078 


35 


4.113 


8.226 


12.339 


16.462 


20.666 


2 


12. 167 


37* 


.110 


.220 


.329 


.439 


.649 


3 


18.236 


40 


.106 


.213 


.319 


.426 


.632 


4 


24. 316 


45 

50 
62* 
55 
60 

48 00 


.100 

4.094 
.090 
.089 
.080 

4.080 


.200 

8.187 
.180 
.174 
.161 

8.160 


.300 

12.281 
.271 
.261 
.241 

12.241 


.400 

16.376 
.361 
.348 
-.322 

16.32] 


.500 

20.468 
.451 
.435 
.402 

20.401 


5 


30.392 




Longi- 
tude 

interval. 

1 


Inch. 


/ 




05 


.074 


.148 


.222 


.296 


.370 


1 


.000 


07* 


.071 


.142 


.212 


.284 


.354 


2 


.002 


10 


.067 


.136 


.202 


.270 


.337 


3 


.005 


15 


.061 


.122 


.182 


.244 


.304 


4 


.007 


20 


4.054 


8.108 


32. 162 


16.217 


20. 271 


5 


.010 


Latitude 
interval. 


Meridi- 


22* 


.051 


.102. 


.163 


.204 


.255 


onal 


25 


.048 


.096 


.143 


.190 


.238 


distance. 


30 


041 


082 


.123 


164 


.205 






i^>^ 


• ^r*.^ 


■ \^7m 


• ^m*\^ 


• JL\J^ 




1 
2 


Inches. 

6.080 

12.160 


35 


4.034 


8.069 


12.103 


16.138 


20. 172 


87* 


.031 


.062 


.093 


.124 


.156 


3 


18. 240 


40 


.028 


.056 


.083 


,110 


.138 


4 


24. 320 


46 
SO 


.021 
4.014 


.042 
8.029 


.063 
12.043 


.084 
16.058 


.106 
20.072 


6 


80.400 






52* 


.011 


.022 


.034 


.046 


.066 






55 


.008 


.016 


.024 


.031 


.039 






60 


.001 

• 


.002 


.003 


.004 


.006 
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Tablb 10. — Coordmaies for the projection of maps (scale j^izis) — Continued. 





AbacisBas of developed parallel 


• 


Ordinates of devel- 


Latitude 
of 










oped parallel. 


Longitude interval. 


parallel. 












Longi- 






1', 


2^ 


3'. 


4'. 


5'. 

1 


tude 
interval. 


Inch. 


o / 


Inches. 


Inches. 


Incites. 


Inches. 


Inches. 


> 




49 00 


4.001 


8.002 12.003 


. 16.004 


20.006 


1 


.000 


05 


3.995 


7.989 


11.984 


15.978 


19.973 


2 


.002 


07i 


.991 


.982 


.974 


.965 


.956 


3 


.005 


10 


.988 


.976 


.964 


.952 


.939 


4 


.007 


16 
20 


.961 
3.974 


.962 
7.949 


.943 
11.928 


.924 
15.898 


.905 
19.872 


5 


.010 


Latitude 
interval. 


Meridi- 


22t 


.971 


.942 


.914 


.885 


.856 


onal 


25 


.968 


.936 


.904 


.872 


.840 


distance. 


80 


.961 


.922 


.883 


.844 


.805 


















1 
2 


Inches. 


85 


3.954 


7.908 


11.863 


16.817 


19. 771 


6.081 
12. 162 


87i 


.951 


.902 


.853 


.804 


.755 


8 


18.243 


40 


.948 


.895 


.843 


.790 


.738 


4 


24.824 


45 
60 


.941 
8.934 


.882 
7.869 


.823 
11.803 


.764 
15.738 


.705 
19.672 


5 


90.405 






62i 


.931 


.862 


.793 


.724 


.655 






55 


.928 


.855 


.783 


.710 


.638 






60 


.921 


.842 


.762 


.683 


.604 
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Table 11.- 


-Areas of qtuidrilateraU ofearih^8 surface c 


/ 1° extent in latitude and 










longitiule. 












From Smithsonian Geographical Tables.] 






Hiddle lati- 
tude of 
quadrilateral. 


Arei^in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


o 




00 


4, 752. 33 


o 
22 


/ 
00 


4, 414. 67 


o 

44 


00 


3, 440. 98 





30 


4, 752. 16 


22 


30 


4, 399. 30 


44 


30 


3, 412. 26 


1 


00 


4, 751. 63 


23 


00 


4, 383. 60 


45 


00 


3, 383. 27 


1 


30 


4, 750. 75 


23 


30 


4, 367. 57 


45 


30 


3,354.01 


2 


00 


4, 749. 52 


24 


00 


4, 351. 21 


46 


00 


3, 324. 49 


2 


30 


4, 747. 93 


24 


30 


4, 334. 52 


46 


30 


3, 294. 71 


3 


00 


4, 746. 00 


25 


00 


4, 317. 51 


47 


00 


3, 264. 68 


3 


30 


4, 743. 71 


25 


30 


4, 300. 17 


47 


30 


3, 234. 39 


4 


00 


4, 741. 07 


26 


00 


4, 282. 50 


48 


oe 


3, 203. 84 


4 


30 


4, 738. 08 


26 


30 


4, 264. 51 


48 


30 


3, 173. 04 


5 


00 


4, 734. 74 


27 


00 


4, 246. 20 


49 


00 


3, 141. 99 


5 


30 


4, 731. 04 


27 


30 


4, 227. 56 


49 


30 


3, 110. 69 


6 


00 


4, 727. 00 


28 


00 


4, 208. 61 


50 


00 


3, 079. 15 


6 


30 


4, 722. 61 


28 


30 


4, 189. 33 


• 50 


30 


3, 047. 37 


7 


00 


4, 717. 86 


29 


00 


4, 169. 74 


51 


00 


3, 015. 34 


7 


30 


4, 712. 76 


29 


30 

• 


4, 149. 83 


51 


30 


2, 983. 08 


8 


00 


4, 707. 32 


30 


00 


4, 129. 60 


52 


00 


2, 950. 58 


8 


30 


4, 701. 52 


30 


30 


4, 109. 06 


52 


30 


2, 917. 85 


9 


00 


4, 695. 38 


31 


00 


4, 088. 21 


53 


00 


2,884.88 


9 


30 


4, 688. 89 


31 


30 


4, 067. 05 


53 


30 


2, 851. 68 


10 


00 


4, 682. 05 


32 


00 


4, 045. 57 


54 


00 


2, 818. 27 


10 


30 


4, 674. 86 


32 


30 


4, 023. 79 


54 


30 


2, 784. 62 


11 


00 


4, 667. 32 


33 


00 


4, 001. 69 


55 


00 


2, 750. 76 


11 


30 


4, 659. 43 


33 


30 


3, 979. 30 


55 


30 


2, 716. 67 


12 


00 


4, 651. 20 


34 


00 


3, 956. 59 


56 


00 


2. 682. 37 


12 


30 


4, 642. 63 


34 


30 


3, 933. 59 


56 


30 


2, 647. 85 


13 


00 


4, 633. 71 


35 


00 


3, 910. 28 


57 


00 


2, 613. 13 


13 


30 


4, 624. 44 


35 


30 


3, 886. 67 


57 


30 


2, 578. 19 


14 


00 


4,614.82 


36 


00 


3, 862. 76 


58 


00 


2, 543. 05 


14 


30 


4, 604. 87 


36 


30 


3, 838. 56 


58 


30 


2, 507. 70 


15 


00 


4, 594. 57 


37 


00 


3, 814. 06 


59 


00 


2, 472. 16 


15 


30 


4, 583. 92 


37 


30 


3, 789. 26 


59 


30 


2, 436. 42 


16 


00 


4, 572. 94 


38 


00 


3, 764. 18 


60 


00 


2, 400. 48 


16 


30 


4, 561. 61 


38 


30 


3, 738. 80 


60 


30 


2, 364. 34 


17 


00 


4, 549. 94 


39 


00 


3, 713. 14 


61 


00 


2, 328. 02 


17 


30 


4, 537. 93 


39 


30 


3, 687. 18 

9 


61 


30 


2, 291. 51 


18 


00 


4, 525. 59 


40 


00 


3, 660. 95 


62 


00 


2,254.82 


18 


30 


4, 512. 90 


40 


30 


3, 634. 42 


62 


30 


2, 217. 94 


19 


00 


4, 499. 87 


41 


00 


3, 607. 62 


63 


00 


2, 180. 89 


19 


30 


4, 486. 51 


41 


30 


3, 580. 54 


63 


30 


2, 143. 66 


20 


00 


4, 472. 81 


42 


00 


3, 553. 17 


64 


00 


2, 106. 26 


20 


30 


4, 458. 78 


42 


30 


3, 525. 54 


64 


30 


2, 068. 68 


21 


00 . 


4, 444. 41 


43 


00 


3, 497. 62 


65 


00 


2, 030. 94 


21 


30 


4, 429. 71 


43 


30 


3, 469. 44 


65 


30 


1, 993. 04 



GEOGBAFHIO TABLK9 AND lOBMnLAS. 

" exttTit i 





(Froni 


BmlthBonlfln Qeographical Tabtes.] 




"ST- 


Area In 
sqiure miles. 


3i)^. 


square mnes. 


tudeol " 


Amain 
iquaie miles. 


66 00 


1,954.97 


76 00 


1,164.49 


86 00 


336.02 


66 30 


1, 916. 75 


76 30 


1, 123. 75 


86 30 


294.08 


67 OO 


1, 878. 37 


77 00 


1,082.91 


87 00 


252.11 


67 30 


1, 839. 84 


77 30 


1,041.99 


87 30 


210. 12 


68 00 


1, 801. 16 


78 00 


1,000,99 


88 00 


168.12 


68 30 


1.762.33 


78 30 


959.90 


88 30 


126. 10 


69 00 


1, 723. 36 


79 00 


918. 73 


89 00 


84.07 


69 30 


1,684.24 


79 30 


877,49 


89 30 


42.04 


70 00 


1,646.00 


80 00 


836.18 


90 00 


00.00 


70 30 


1, 605. 62 


80 30 


794.79 






71 00 


1, 566. 10 


81 00 


753.34 






71 30 


1, 526. 46 


SI 30 


711.83 






72 00 


1,486.70 


82 00 


670.27 






72 30 . 


1,446.81- 


82 30 


628.64 






73 00 


1,406.81 


83 00 


586.97 






73 30 


1,366.69 


83 30 


546.24 






74 00 


1,326.46 


84 00 


503.47 






71 30 




84 30 


461. 66 






75 00 


1)245! 68 


85 00 


419. 81 






75 30 


1, 205. 13 


85 30 


377.93 







i 
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Table 12. — Areas of quadrilatercds of earih*8 turface of S(/ extent in latitude and 

longitude. 

[From Smithsonian Geogxaphlcal Tables. | 



Middle lati- 

tnde of 
quadrilateral. 


Area in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


o 


/ 




o 


/ 




o 


/ 







00 


1, 188. 10 


11 


00 


1, 166. 84 


22 


00 


1, 103. 68 





15 


1, 188. 08 


11 


15 


1, 165. 86 


22 


15 


1, 101. 77 





30 


1, 188. 05 


11 


30 


1, 164. 86 


22 


30 


1,099.84 





45 


1, 188. 00 


11 


45 


1, 163. 85 


22 


45 


1, 097. 88 


1 


00 


1,187.92 


12 


00 


1, 162. 81 


23 


00 


1, 095. 91 


1 


15 


1, 187. 82 


12 


15 


1, 161. 75 


23 


15 


1, 093. 92 


1 


30 


1, 187. 70 


12 


30 


1, 160. 67 


23 


30 


1,091.90 


1 


45 


1,187.56 


12 
13 


45 


1, 159. 56 


23 


45 


1, 089. 87 


2 


00 


1, 187. 39 


00 


1, 158. 44 


24 


00 


1, 087. 81 


2 


15 


1, 187. 20 


13 


15 


1, 157. 29 


24 


15 


1,085.74 


2 


30 


1, 186. 99 


13 


30 


1, 156. 12 


24 


30 


1, 083. 64 


2 


45 


1,186.76 


13 


45 


1, 154. 93 


24 


45 


1, 081. 52 


3 


00 


1, 186. 51 


14 


00 


1, 153. 72 


25 


00 


1, 079. 39 


3 


15 


1, 186. 24 


14 


15 


1, 152. 48 


25 


15 


1, 077. 23 


3 


30 


1, 185. 95 


14 


30 


1, 151. 23 


25 


30 


1, 075. 05 


3 


45 


1, 185. 62 


14 


45 


1, 149. 95 


25 


45 


1, 072. 85 


4 


00 


1, 185. 28 


15 


00 


1,148.65 


26 


00 


1, 070. 64 


4 


15 


1, 184. 92 


15 


15 


1, 147. 33 


26 


15 


1, 068. 40 


4 


30 


1, 184. 53 


15 


30 


1,145.99 


26 


30 


1, 066. 14 


4 


45 


1, 184. 13 


15 


45 


1,144.63 


26 


45 


1, 063. 86 


5 


00 


1, 183. 70 


16 


00 


1, 143. 25 


27 


00 


1, 061. 56 


5 


15 


1, 183. 24 


16 


15 


1, 141. 84 


27 


15 


1, 059. 24 


5 


30 


1, 182. 77 


16 


30 


1, 140. 41 


27 


30 


1, 056. 90 


5 


45 


1, 182. 28 


16 


45 


1, 138. 96 


27 


45 


1,054.54 


6 


00 


1, 181. 76 


17 


00 ' 


: 1,137.00 


28 


00 


1, 052. 16 


6 


15 


1, 181. 22 


17 


15 


1, 136. 00 


28 


15 


1, 049. 76 


6 


30 


1,180.66 i 


17 


30 


1, 104. 49 


28 


30 


1, 047. 34 


6 


45 


1,180.08 ! 

i 


17 


45 


1, 132. 96 


28 


45 


1,044.90 


7 


00 


1, 179. 48 


18 


00 


1,131.41 


29 


00 


1, 042. 44 


7 


15 


1,178.85 


18 


15 


1, 129. 83 


29 


15 


1, 039. 97 


7 


30 


1, 178. 20 


18 


30 


1, 128. 24 


29 


30 


1, 037. 47 


7 


45 


1, 177. 53 


18 


45 


1, 126. 62 


29 


45 


1, 034. 95 


8 


00 


1, 176. 84 


19 


00 


1, 124. 98 


30 


00 


1, 032. 41 


8 


15 ' 


1, 176. 13 


19 


15 


1, 123. 32 


30 


15 


1, 029. 85 


8 


30 


1, 175. 39 


19 


30 


1, 121. 64 


30 


30 


1, 027. 27 


8 


45 


1,174.63 


19 


45 


1, 119. 93 


30 


45 


1, 024. 68 


9 


00 


1, 173. 86 


20 


00 


1, 118. 21 


31 


00 


1, 022. 06 


9 


15 


1, 173. 06 


20 


15 


1,116.47 


31 


15 


1, 019. 43 


9 


30 


1, 172. 23 


20 


30 


1, 114. 71 


31 


30 


1, 016. 77 


9 


45 


1, 171. 39 


20 


45 


1, 112. 92 


31 


45 


1, 014. 10 


10 


00 


1, 170. 52 


21 


00 


1, 111. 11 


32 


00 


1,011.40 


10 


15 


1, 169. 63 


21 


15 


1, 109. 28 


32 


15 


1, 008. 69 


10 


30 


1, 168. 73 


21 


30 


1, 107. 44 


32 


30 


1, 005. 96 


10 


45 


1, 167. 80 


21 


45 


1,105.57 


32 


45 


1, 003. 20 
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Table 12.— -4r«(M 0/ qimdrilalerals of earlh^a surface of S(y extent in latitude and longi' 

tude — Continued. 

[From Smithflonian geographical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in 
square miles. 





/ 







/ 







/ . 




33 


00 


1, 000. 43 


44 


00 


860.25 


55 


00 


687.70 


33 


15 


997.64 


44 


15 


856.67 


55 


15 


683.44 


33 


30 


994.83 


44 


30 


853.07 


55 


30 


679. 17 


33 


45 


992.00 


44 


45 


849.46 


55 


45 


674.89 


34 


00 


989. 16 


• 45 


00 


845.82 


56 


00 


670.60 


34 


15 


986.29 


45 


15 


842.18 


56 


15 


666.29 


34 


30 


983. 41 


45 


30 


838.51 


56 


30 


661.97 


34 


45 


980.50 


45 


45 


834.83 


56 


45 


657.64 


35 


00 


977. 58 


46 


00 


831.13 


57 


00 


653.29 


35 


15 


974.64 


46 


15 


827. 42 


57 


15 


648. 93 


35 


30 


971.68 


46 


.30 


823.68 


57 


30 


644.55 


35 


45 


968.70 


46 


45 


819. 94 


57 


45 


640.17 


36 


00 


965.70 


47 


00 


816. 18 


58 


00 


63(5.77 


36 


15 


962.68 


47 


15 


812.40 


58 


15 


631.36 


36 


30 


959.65 


47 


30 


808.60 


58 


30 


626. 93 


36 


45 


956.60 


47 


45 


804.79 


58 


45 


622. 49 


37 


00 


953. 52 


48 


00 


800.97 


59 


00 


618.05 


37 


15 


950.43 


48 


15 


797. 13 


59 


15 


613. 59 


37 


30 


947.32 


48 


30 


793. 27 


59 


30 


609.11 


37 


45 


944.21 


48 


45 


789.39 


59 


45 


604.62 


38 


00 


941.05 


49 


00 


785.50 


60 


00 


600.13 


38 


15 


937. 88 


49 


15 


781.60 


60 


15 


595. 62 


38 


30 


934. 71 


49 


30 


777.68 


60 


30 


591.09 


38 


45 


931. 51 


49 


45 


773. 74 


60 


45 


586.56 


39 


00 


928.29 


50 


00 


769. 79 


61 


00 


582. 01 


39 


15 


925.06 


50 


15 


765.83 


61 


15 


577.45 


39 


30 


921.80 


50 


30 


761.85 


61 


30 


572.88 


39 


45 


918. 53 


50 


45 


757.85 


61 


45 


568.30 


40 


00 


915.25 


51 


00 


753.84 


62 


00 


563.71 


40 


15 


911. 94 


51 


15 


749. 82 


62 


15 


559. 11 


40 


30 


908.61 


51 


30 


745. 78 


62 


30 


554.49 


40 


45 


905.27 


51 


45 


741. 72 


62 


45 


549.86 


41 


00 


901.91 


52 


00 


737.65 


63 
63 


00 


545.23 


41 


15 


898.54 


52 


15 


733.57 


15 


540.58 


41 


30 


895. 14 


52 


30 


729.47 


63 


30 


5.35. 92 


41 


45 


891. 73 


52 


45 


725. 36 


63 


45 


531.25 


42 


00 


888.30 


53 


00 


721. 23 


64 


00 


526. 57 


42 


15 


884.85 


53 


15 


717. 08 


64 


15 


521.88 


42 


30 


881. 39 


53 


30 


712. 93 


64 


30 


517. 17 


42 


45 


877. 91 


53 


45 


708. 76 


64 


45 


512.46 


43 


00 


874.41 


54 


00 


704.57 


65 


00 


507.74 


43 


15 


^i876. 90 


54 


15 


700.38 


65 


15 


503.01 


^3 


30 


867. 37 


54 


30 


696. 16 


65 


30 


498. 26 




45 


863.82 


54 


45 


691.94 


65 


45 


493. 51 
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Table 12.— Areas of quadnUsierciU of earth* 8 surface of S(/ extent in laiiivde and Umgi- 

tu de — Continued. 

[From Smithaonlaii Geographical Tables.] 



Middle latitude 
of quadrilat- 
eral. 


Area in square 
xniles. 


Middle latitude 
of quadrilat- 
eral. 


Area in square 
miles. 


Middle latitude 
of quadrilat- 
eral. 


Area in square 
miles. 


o 


/ 




o 


/ 




o 


/ 


• 


66 


00 


488.75 


. 74 


00 


331.62 


82 


00 


167. 57 


66 


15 


483.97 


74 


15 


326. 58 


82 


15 


162. 37 


66 


30 


479. 19 


74 


30 


321. 53 


82 


30 


157. 16 


66 


45 


474.40 


74 


45 


316.48 


82 


45 


151. 95 


67 


00 


469.60 


75 


00 


311. 42 


83 


00 


146.74 


67 


15 


464.78 


75 


15 


306.36 


83 


15 


141. 53 


67 


30 


459.96 


75 


30 


301.28 


83 


30 


136.31 


67 


45 


455. 13 


75 


45 


296.21 


83 


45 


131.09 


68 


00 


450.29 


76 


00 


291.12 


84 


00 


125. 87 


68 


15 


445.45 


76 


15 


286.04 


84 


15 


120.64 


68 


30 


440.59 


76 


30 


280.94 


84 


30 


115. 42 


68 


45 


435.72 


76 


45 


275.84 


84 


45 


110.18 


69 


00 


430.84 


77 


00 


270. 73 


85 


00 


104. 95 


69 


15 


425.96 


77 


15 


265.62 


85 


15 


99.72 


69 


30 


421.06 


77 


30 


260.60 


85 


30 


94.48 


69 


45 


416. 16 


77 


45 


255.38 


85 


45 


89.25 


70 


00 


411.25 


78 


00 


250.25 


86 


00 


84.01 


70 


15 


406.34 


78 


15 


245.12 


86 


15 


78.76 


70 


30 


401. 41 


78 


30 


239. 98 


86 


30 


73.52 


70 


45 


396.47 


78 


45 


234.83 


86 


45 


68.27 


71 


00 


391. 53 


79 


00 


229.68 


87 


00 


63.03 


71 


15 


386.58 


79 


15 


224. 53 


87 


15 


57.78 


71 


30 


381.62 


79 


30 


219. 37 


87 


30 


52.53 


71 


45 


376.65 


79 


45 


214. 21 


87 


45 


47.28 


72 


00 


371.68 


80 


00 


209.05 


88 


00 


• 

42.03 


72 


15 


366.70 


80 


15 


203.88 


88 


15 


36.78 


72 


30 


361.71 


80 


30 


198. 70 


88 


30 


31.53 


72 


45 


356.71 


80 


45 


193. 52 


88 


45 


26.27 


73 


00 


351. 71 


81 


00. 


188.34 


89 


00 


21.02 


73 


15 


346.69 


81 


15 


183. 15 


89 


15 


15.76 


73 


30 


341.68 


81 


30 


177.96 


89 


30 


10.51 


73 


45 


336.65 


81 


45 


172. 77 


89 


45 


5.26 



4:JS500 



] 
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Table 13. — Areas of quadrilaterals of earth's surface of 15' extent in latitude and 

longitude. 

[From Smithsonian Geographical Tables.] 

















Area in 


Midd 










Middle latitude 


Area in 


Middle latitude 


le latitude 


Area in 




of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 




o 


/ 


// 







/ 


// 




o 


/ 


// 









07 


30 


297.02 


5 


37 


30 


295.63 


11 


07 


30 


291.59 







15 


00 


297.02 


5 


45 


00 


295.57 


11 


15 


00 


291.47 







22 


30 


297; 02 


5 


52 


30 


295.51 


11 


22 


30 


291.34 







30 


00 


297.01 


6 


00 


00 


295. 44 


11 


30 


00 


291.22 







37 


30 


297.01 


6 


07 


30 


295.37 


11 


37 


30 


291.09 







45 


00 


297.00 


6 


15 


00 


295.31 


11 


45 


00 


290.96 







52 


30 


296.99 


6 


22 


30 


295.24 


11 


52 


30 


290.83 




1 


00 


00 


296. 98 


6 


30 


00 


295.17 


12 


00 


00 


290.70 






07 


30 


296.97 


6 


37 


30 


295.09 


12 


07 


30 


290.57 






15 


00 


296.96 


6 


45 


00 


295. 02 


12 


15 


00 


290.44 






22 


30 


296.94 


6 


52 


30 


294.95 


12 


22 


30 


290.30 






30 


00 


296.93 


7 


00 


00 


294. 87 


12 


30 


00 


290.17 






37 


30 


296.91 


7 


07 


30 


294.79 


12 


37 


30 


290.03 






45 


00 


296. 89 


7 


15 


00 


294.71 


12 


45 


00 


289. 89 






52 


30 


296.87 


7 


22 


30 


294.63 


12 


52 


30 


289. 75 




2 


00 


00 


296.85 


7 


30 


00 


294.55 


13 


00 


00 


289. 61 




2 


07 


30 


296.82 


7 


37 


30 


294.47 


13 


07 


30 


289. 47 




2 


15 


00 


296.80 


7 


45 


00 


294.39 


13 


15 


00 


289.33 




2 


22 


30 


296.77 


7 


52 


30 


294.30 


13 


22 


30 


289. 18 




2 


30 


00 


296.75 


8 


00 


00 


294.21 


13 


30 


00 


289. 03 




2 


37 


30 


296. 72 


8 


07 


30 


294.12 


13 


37 


30 


288. 88 




2 


45 


00 


296.69 


8 


15 


00 


294.03 


13 


45 


00 


288. 73 




2 


52 


30 


296. 66 


8 


22 


30 


293.94 


13 


52 


30 


288. 58 




3 


00 


00 


296. 63 


8 


30 


00 


293. 85 


14 


00 


00 


288. 43 




3 


07 


30 


296.60 


8 


37 


30 


293.75 


14 


07 


30 


288.28 




3 


15 


00 


296. 56 


8 


45 


00 


293.66 


14 


15 


00 


288. 12 




3 


22 


30 


296. 53 


8 


52 


30 


293.56 


14 


22 


30 


287. 96 




3 


30 


00 


296.49 


9 


00 


00 


293. 47 


14 


30 


00 


287. 81 




3 


37 


30 


296. 45 


9 


07 


30 


293.37 


14 


37 


30 


287.65 




3 


45 


00 


296. 41 


9 


15 


00 


293.27 


14 


45 


00 


287. 49 


* 


3 


52 


30 


296.36 ! 


, 9 


22 


30 


293.16 


14 


52 


30 


287. 33 




4 


00 


00 


296.32 


9 


30 


00 


293.06 


15 


00 


00 


287. 17 




4 


07 


30 


296.28 


1 9 


37 


30 


292.95 


15 


07 


30 


287.00 




4 


15 


00 


296.23 ! 


9 


45 


00 


292.85 


15 


15 


00 


286.83 




i 


22 


30 


296. 18 


9 


52 


30 


292.74 


15 


22 


30 


286. 67 




4 


30 


00 


296.13 


10 


00 


00 


292.63 


15 


30 


00 


286. 50 




4 


37 


30 


296. 08 


10 


07- 


30 


292.52 


15 


37 


30 


286.33 




4 


45 


00 


296.03 


10 


15 


00 


292.41 


15 


45 


00 


286.16 




4 


52 


30 


295.98 


10 


22 


30 


292.30 


15 


52 


30 


285.99 




5 


00 


00 


295.93 


10 


30 


00 


292. 19 . 


16 


00 


00 


285.82 




5 


07 


30 


295. 87 


10 


37 


30 


292.07 


16 


07 


30 


285.64 




5 


15 


00 


295.81 


10 


45 


00 


291.95 


16 


15 


00 


285.46 




5 


22 


30 


295. 75 


10 


52 


30 


291.83 


16 


22 


30 


285.28 




5 


30 


00 


295.69 


11 


00 


00 


291.71 


16 


30 


00 


285.10 
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Tablb 13. — Areas of quadrilaterals of earth* s surface of 15' extent in latitude and longi' 

tude — Continued. 

[From Smithsonian Geographical Tables.] 



Middle latitude 


Area in 


Middle latitude 


Area in 


Middle latitude 


Area in 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


o 


/ 


// 







/ 


// 




o 


/ 


// 




16 


37 


30 


284. 92 


22 


07 


30 


275.68 


27 


37 


30 


263. 93 


16 


45 


00 


284. 74 


22 


15 


00 


275.44 


27 


45 


00 


263.64 


16 


52 


30 


284.56 


22 


22 


30 


275. 20 


27 


52 


30 


263.34 


17 


00 


00 


284.38 


22 


30 


00 


274.96 


28 


00 


00 


263.04 


17 


07 


30 


284.19 


22 


37 


30 


274. 72 


28 


07 


30 


262. 74 


17 


15 


00 


284.00 


22 


45 


00 


274. 47 


28 


15 


00 


262.44 


17 


22 


30 


283. 81 


22 


52 


30 


274. 22 


28 


22 


30 


262. 14 


17 


30 


00 


283. 62 


23 


00 


00 


273. 98 


28 


30 


00 


261. 84 


17 


37 


30 


283. 43 


23 


07 


30 


273. 73 


28 


37 


30 


261. 53 


17 


45 


00 


283.24 


23 


15 


00 


273. 48 


28 


45 


00 


261. 23 


17 


52 


30 


283.05 


23 


22 


30 


273. 23 


28 


52 


30 


260.92 


18 


00 


00 ' 


282. 86 


23 


30 


00 


272. 98 


29 


00 


00 ■ 


260.61 


18 


07 


30 


282.66 


23 


37 


30 


272. 72 


29 


07 


30 


260.30 


18 


15 


00 


282. 46 


23 


45 


00 


272. 47 


29 


15 


00 


259. 99 


18 


22 


30 


282. 26 


23 


52 


30 


272. 21 


29 


22 


30 


259.68 


18 


30 


00 


282. 06 


24 


00 


00 


271. 95 


29 


30 


00 


259. 37 


18 


37 


30 


281.86 


24 


07 


30 


371. 69 


29 


37 


30 


259.05 


18 


45 


00 


281. 66 


24 


15 


00 


271.44 


29 


45 


00, 


258. 74 


18 


52 


30 


281.45 


24 


22 


30 


271. 17 


29 


52 


30 


258.42 


19 


00 


00 


281. 25 


24 


30 


00 


270. 91 


30 


00 


00 


258. 10 


19 


07 


30 


281.04 


24 


37 


30 


270.65 


30 


07 


30 


257.78 


19 


15 


00 


280.83 


24 


45 


00 


270.38 


30 


15 


00 


257. 46 


19 


22 


30 


280.62 


24 


52 


30 


270. 11 


30 


22 


30 


357.14 


19 


30 


00 


280.41 


25 


00 


00 


269. 85 


30 


30 


00 


256. 82 


19 


37 


30 


280.20 


25 


07 


30 


269. 58 


30 


37 


30 


256.49 


19 


45 


00 


279.99 


25 


15 


00 


269.31 


30 


45 


00 


256. 17 


19 


52 


30 


279. 77 


25 


22 


30 


269.04 


30 


52 


30 


255. 84 


20 


00 


00 


279. 55 


25 


30 


00 


268.76 


31. 


00 


00 


255. 52 


20 


07 


30 


279.34 


25 


37 


30 


268. 49 


31 


07 


30 


255.19 


20 


15 


00 


279. 12 


25 


45 


00 


268.21 


31 


15 


00 


254.86 


20 


22 


30 


278.90 


25 


52 


30 


267. 94 


31 


22 


30 


254.53 


20 


30 


00 


278. 68 


26 


00 


00 


267.66 


31 


30 


00 


254. 19 


20 


37 


30 


278.46 


26 


07 


30 


267. 38 


31 


37 


30 


253.86 


20 


45 


00 


278. 23 


26 


.15 


00 


267. 10 


31 


45 


00 


253.53 


20 


52 


30 


278.00 


26 


22 


30 


266.82 


31 


52 


30 


253. 19 


21 


00 


00 


277. 78 


26 


30 


00 


266. 54 


32 


00 


00 


252.85 


21 


07 


30 


277.55 


26 


37 


30 


266.25 


32 


07 


30 


252. 51 


21 


15 


00 


277. 32 


26 


45 


00 


265.97 


32 


15 


00 


252. 17 


21 


22 


30 


277.09 


26 


52 


30 


265.68 


32 


22 


30 


251.83 


21 


30 


00 


276.86 


27 


00 


00 


265.39 


32 


30 


00 


251.49 


21 


37 


30 


276. 63 


27 


07 


30 


265.10 


32 


37 


30 


251. 15 


21 


45 


00 


276. 39 


27 


15 


00 


264.81 


32 


45 


00 


250.80 


21 


52 


30 


276. 16 


27 


22 


30 


264.52 


32 


52 


30 


250.45 


22 


00 


00 


275. 92 


27 


30 


00 


264.23 


33 


00 


00 


250.11 



102 



GEOGRAPHIC TABLES AND FOBMULAS. 



Table 13.— -4rccw of quadrilaterals of earths s surface of 15' extent in latitude and Umgi- 

tude — Continued. 

[From Smithsonian Geographical Tables.] 






Middle latitude 


Area in 


Middle latitude 


Area in 


Middle latitude 


Area in* 


of quadrilateral. 


squaremiles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 





/ 


// 




o 


/ 


// 




O 


/ 


// 


- 


33 


07 


30 


249.76 


38 


37 


30 


233.28 


44 


07 


30 


214. 61 


33 


15 


00 


249.41 


38 


45 


00 


232. 88 


44 


15 


00 


214. 17 


33 


22 


30 


249.06 


38 


52 


30 


232.48 


44 


22 


30 


213. 72 


33 


30 


00 


248.71 


39 


00 


00 


232. 07 


44 


30 


00 


213.27 


33 


37 


30 


248.36 


39 


07 


30 


231. 67 


44 


37 


30 


212.82 


33 


45 


00 


248.00 


39 


15 


00 


231. 27 


44 


45 


00 


212. 37 


33 


52 


30 


247.65 


39 


22 


30 


230.86 


44 


52 


30 


211. 91 


34 


00 


00 


247.29 


39 


30 


00 


230.45 


45 


00 


00 


211.46 


34 


07 


30 


246.93 


39 


37 


30 


230.04 


45 


07 


30 


211.00 


34 


15 


00 


246. 57 


39 


45 


00 


229.63 


45 


15 


00 


210.55 


34 


22 


30 


246.21 


39 


52 


30 


229.22 


45 


22 


30 


210.09 


34 


30 


00 


245.85 


40 


00 


00 


228. 81 


45 


30 


00 


209.63 


34 


37 


30 


245.49 


40 


07 


30 


228. 40 


45 


37 


30 


209.17 


34 


45 


00 


245. 13 


40 


15 


00 


227.99 


46 


45 


00 


208.71 


34 


52 


30 


244.76 


40 


22 


30 


227.57 


45 


52 


30 


208.25 


35 


00 


00 


244.40 


40 


30 


00 


227. 15 


46 


00 


00 


207.78 


36 


07 


30 


244.03 


40 


37 


30 


226. 73 


46 


07 


30 


207.32 


35 


15 


00 


243.66 


40 


45 


00 


226.32 


46 


15 


00 


206.86 


35 


22 


30 


243.29 


40 


52 


30 


225.90 


46 


22 


30 


206.39 


35 


30 


-00 


242.92 


41 


00 


00 


225. 48 


46 


30 


00 


205.92 


35 


37 


30 


242.55 


41 


07 


30 


225.06 


46 


37 


30 


205.46 


35 


45 


00 


242. 18 


41 


15 


00 


224.64 


46 


46 


00 


204.99 


35 


52 


30 


241.80 


41 


22 


30 


224. 21 


46 


52 


30 


204.52 


36 


00 


00 


241.43 


41 


30 


00 


223.79 


47 


00 


00 


204.06 


36 


07 


30 


241. 05 


41 


37 


30 


223.36 


47 


07 


30 


203.67 


36 


15 


00 


240.67 


41 


45 


00 


222. 93 


47 


15 


00 


203. 10 


36 


22 


30 


240.29 


41 


52 


30 


222.50 


47 


22 


30 


202.63 


36 


30 


00 


239.91 


42 


00 


00 


222. 08 


47 


30 


00 


202.15 


36 


37 


30 


239. 53 


42 


07 


30 


221.65 


47 


37 


30 


201.67 


36 


45 


00 


239. 15 


42 


15 


00 


221. 21 


47 


45 


00 


201.20 


36 


52 


30 


238.77 


42 


22 


30 


220. 78 


47 


52 


30 


200.72 


37 


00 


00 


238. 38 


42 


30 


00 


220.35 


48 


00 


00 


200.24 


37 


07 


30 


237.99 


42 


37 


30 


219. 91 


48 


07 


30 


199.76 


37 


15 


00 


237. 61 


42 


45 


00 


219. 48 


48 


15 


00 


199.28 


37 


22 


30 


237.22 


42 


52 


30 


219.04 


48 


22 


30 


198.80 


37 


30 


00 


236. 83 


43 


00 


00 


218.60 


48 


30 


00 


198. 32 


37 


37 


30 


236.44 


43 


07 


30 


218. 16 


48 


37 


30 


. 197. 83 


37 


45 


00 


236.05 


43 


15 


00 


217. 73 


48 


45 


00 


197.35 


37 


52 


30 


235.66 


43 


22 


30 


217. 28 


48 


52 


30 


196.86 


38 


00 


00 


235.26 


43 


30 


00 


216. 84 


49 


00 


00 


196.38 


38 


07 


30 


234.87 


43 


37 


30 


216. 40 


49 


07 


30 


195.89 


38 


15 


00 


234.47 


43 


45 


00 


215.96 


49 


15 


00 


196. 40 


38 


22 


30 


234.07 


43 


52 


30 


215. 51 


49 


22 


30 


194.91 


38 


30 


00 


233.68 


44 


00 


00 


215.06 


49 


30 


00 


194. 42 
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Table 13. — Areas of quadrilaterah of earth* 8 surface of 15' extent in laiitude and longi- 
tude — CJontinued. 

« [From Smithsonian Geographical Tables.] 



Middle latitude 


Area in 


Middle latitude 


Area in 


Middle latitude 


Area in 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


o 


/ 


// 




o 


/ 


// 




o 


/ 


// 




49 


37 


30 


193. 93 


55 


07 


30 


171. 39 


60 


37 


30 


147. 21 


49 


45 


00 


193.44 


55 


15 


00 


170.86 


60 


45 


00 


146.64 


49 


52 


30 


192. 94 


55 


22 


30 


170.33 


60 


52 


30 


146. 07 


50 


00 


00 


192.45 


. 55 


30 


00 


169. 79 


61 


00 


00 


145.50 


50 


07 


30 


191.95 


55 


37 


30 


169.26 


61 


07 


30 


144.93 


50 


15 


00 


191.46 


55 


45 


00 


168. 72 


61 


15 


00 


144.36 


50 


22 


30 


190.96 


55 


52 


30 


168. 19 


61 


22 


30 


143. 79 


50 


30 


00 


190.46 


56 


00 


00 


167. 65 


61 


30 


00 


143.22 


50 


37 


30 


189.96 


56 


07 


30 


167. 11 


61 


37 


30 


142. 65 


50 


45 


00 


189.46 


56 


15 


00 


166.57 


61 


45 


00 


142. 08 


50 


52 


30 


188.96 


56 


22 


30 


166.03 


61 


52 


30 


141. 50 


51 


00 


00 


188.46 


56 


30 


00 


165.49 


62 


00 


00 


140. 93 


51 


07 


30 


187.96 


56 


37 


30 


164.95 


62 


07 


30 


140.35 


51 


15 


00 


187.46 


56 


45 


00 


164.41 


62 


15 


00 


139. 78 


51 


22 


30 


186.95 


56 


52 


30 


163. 87 


62 


22 


30 


139. 20 


51 


30 


00 


186.45 


57 


00 


00 


163. 32 


62 


30 


00 


138. 62 


51 


37 


30 


185.94 


57 


07 


30 


162. 78 


62 


37 


30 


138.04 


51 


45 


00 


185.43 


57 


15 


00 


162. 23 


62 


45 


00 


137. 47 


51 


52 


30 


184. 92 


57 


22 


30 


161.68 


62 


52 


30 


136. 89 


52 


00 


00 


184. 41 


57 


30 


00 


161. 14 


63 


00 


00 


136. 31 


52 


07 


30 


183.90 


57 


37 


30 


160.59 


63 


07 


30 


135.73 


52 


15 


00 


183. 39 


57 


45 


00 


160.04 


63 


15 


00 


135.15 


52 


22 


30 


182.88 


57 


52 


30 


159. 49 


63 


22 


30 


134.56 


52 


30 


00 


182. 37 


. 58 


00 


00 


158. 94 


63 


30 


00 


133.98 


52 


37 


30 


181. 85 


58 


07 


30 


158. 39 


63 


37 


30 


133.40 


52 


45 


00 


181. 34 


58 


15 


00 


157.84 


63 


45 


00 


132. 81 


52 


52 


30 


180. 82 


58 


22 


30 


157. 29 


63 


52 


30 


132. 23 


53 


00 


00 


180. 31 


58 


30 


00 


156. 73 


64 


00 


00 


131.64 


53 


07 


30 


179. 79 


58 


37 


30 


156. 18 


64 


07 


30 


131. 06 


53 


15 


00 


179. 27 


58 


45 


00 


155. 62 


64 


15 


00 


130.47 . 


53 


22 


30 


178. 75 


58 


52 


30 


155. 07 


64 


22 


30 


129. 88 


53 


30 


00 


178. 23 


59 


00 


00 


154. 51 


64 


30 


00 


129. 29 


53 


37 


30 


177. 71 


59 


07 


30 


153.96 


64 


37 


30 


12*8. 70 


53 


45 


00 


177. 19 


59 


15 


00 


153. 40 


64 


45 


00 


128. 12 


53 


52 


30 


176". 67 


59 


22 


30 


152. 84 


64 


52 


30 


127. 53 


54 


00 


00 


176. 14 


59 


30 


00 


152. 28 


65 

1 


00 


00 


126. 94 


54 


07 


30 


175. 62 


59 


37 


30 


151. 72 


65 


07 


30 


126. 34 


54 


15 


00 


175. 10 


59 


45 


00 


151. 16 


65 


15 


00 


125. 75 


54 


22 


30 


174. 57 


59 


52 


30 


150.60 


65 


22 


30 


125. 16 


54 


30 


00 


174.04 


60 


00 


00 


150. 03 


65 


30 


00 


124. 57 


54 


37 


30 


173. 51 


60 


07 


30 


149. 47 


65 


37 


30 


123. 97 


54 


46 


00 


172. 99 


60 


15 


00 


148. 91 


65 


45 


00 


123. 38 


54 


52 


30 


172. 46 


60 


22 


30 


148. 34 


65 


52 


30 


122. 78 


55 


00 


00 


171. 93 


60 


30 


00 


147. 77 


66 


00 


00 


122. 19 
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Table IS.—Areaa of quadrilaterals of earth^a surface of 15^ extent in latitude and longi- 
tude — Continued. 

[From Smithsonian Geographical Tables.] « 



Middle latitude 


Area in 


Middle latitude 


Area in 


Middle latitude 


Area ioi 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


of quadrilateral. 


square miles. 


o 


/ 


// 







/ 


// 




o 


/ 


// 




66 


07 


30 


121.59 


71 


37 


30 


94.78 


77 


07 


30 


67.04 


66 


15 


00 


120.99 


71 


45 


00 


94.16 


77 


15 


00 


66.41 


66 


22 


30 


120. 40 


71 


52 


30 


93.54 


77 


22 


30 


65.77 


66 


30 


00 


119. 80 


72 


00 


00 


92.92 


77 


30 


00 


65.13 


66 


37 


30 


119.20 


72 


07 


30 


92.30 


77 


37 


30 


64.49 


66 


46 


00 


118. 60 


72 


15 


00 


91.68 


77 


45 


00 


63.85 


66 


52 


30 


118.00 


72 


22 


30 


91.05 


77 


52 


30 


63.20 


67 


00 


00 


117. 40 


72 


30 


00 


90.43 


78 


00 


00 


62.56 


67 


07 


30 


116. 80 


72 


37 


30 


89.80 


78 


07 


30 


61.92 


67 


15 


00 


116.20 


72 


45 


00 


89.18 


78 


15 


00 


61.28 


67 


22 


30 


115. 59 


72 


52 


30 


88.55 


78 


22 


30 


60.64 


67 


30 


00 


114. 99 


73 


00 


00 


87.93 


78 


30 


00 


60.00 


67 


37 


30 


114. 39 


73 


07 


30 


87.30 


78 


37 


30 


59.35 


67 


45 


00 


113. 78 


73 


15 


00 


86.67 


78 


45 


00 


58.71 


67 


52 


30 


113. 18 


73 


22 


30 


86. 05 


78 


52 


30 


58.06 


68 


00 


00 


112. 57 


73 


30 


00 


85.42 


79 


00 


00 


57. 42 


68 


07 


30 


111.97 


73 


37 


30 


84.79 


79 


07 


30 


56.78 


68 


15 


00 


111. 36 


73 


45 


00 


84.16 


79 


15 


00 


56.13 


68 


22 


30 


110. 76 


73 


52 


30 


83.53 


79 


22 


30 


55.49 


68 


30 


00 


110. 15 


74 


00 


00 


82.91 


79 


30 


00 


54.84 


68 


37 


30 


109.54 


74 


07 


30 


82.28 


79 


37 


30 


54.20 


68 


45 


00 


108. 93 


74 


15 


00 


81.65 


79 


45 


00 


53.55 


68 


52 


30 


108. 32 


74 


22 


30 


81.01 


79 


52 


30 


52.91 


69 


00 


00 


107. 71 


74 


30 


00 


80.38 


80 


00 


00 


52.26 


69 


07 


30 


107. 10 


74 


37 


30 


79.75 


80 


07 


30 


51.62 


69 


15 


00 


106.49 


74 


45 


00 


79.12 


80 


15 


00 


50.97 


69 


22 


30 


105. 88 


74 


52 


30. 


78.49 


80 


22 


30 


50.32 


69 


30 


00 


105.27 


75 


00 


00 


77.86 


80 


30 


00 


49.68 


69 


37 


30 


104.65 


75 


07 


30 


77.22 


80 


37 


30 


49.03 


69 


45 


00 


104.04 


75 


15 


00 


76.59 


80 


45 


00 


48.38 


69 


52 


30 


103. 43 


75 


22 


30 


75.95 


80 


52 


30 


47.73 


70 


•00 


00 


102. 81 


75 


30 


00 


75.32 


81 


00 


00 


47.08 


70 


07 


30 


102.20 


75 


37 


30 


74.69 


81 


07 


30 


46.44 


70 


15 


00 


101.59 


75 


45 


00 


74.05 


81 


15 


00 


45.79 


70 


22 


30 


100.97 


75 


52 


30 


73.42 


81 


22 


30 


45.14 


70 


30 


00 


100. 35 


76 


00 


00 


72.78 


81 


30 


00 


44.49 


70 


37 


30 


99.74 


76 


07 


30 


72.14 


81 


37 


30 


43.84 


70 


45 


00 


99.12 


76 


15 


00 


71.51 


81 


45 


00 


43.19 


70 


52 


30 


98.50 


76 


22 


30 


70.87 


81 


52 


30 


42.54 


71 


00 


00 


97.88 


76 


30 


00 


70. 24 


82 


00 


00 


41.89 


71 


07 


30 


97.26 


76 


37 


30 


69.60 


82 


07 


30 


41.24 


71 


15 


00 


96.65 


76 


45 


00 


68.96 


82 


15 


00 


40.59 


71 


22 


30 


96.03 


76 


52 


30 


68.32 


82 


22 


30 


39.94 


71 


30 


00 


95.41 


77 


00 


00 


67.68 


82 


30 


00 


39.29 
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Table 13. — Areas of quadrUaterals of eariKs surface of 15^ extent in latitude and length 

tude — Continued. 

[From Smithsonian Qeographical Tables.] 



Middle latitude 


Area in 


Middle latitude 


Area in 


1 
Middle latitude 


Area in 


of quadrilateral. 


square miles. 


of quadrilateral. 


squaremiles. 


of quadrilateral. 

1 


squaremiles. 

• 


o 


/ 


'^ 







/ 


// 




o 


/ 


// 




82 


37 


30 


38.64 


85 


07 


30 


25.58 


87 


37 


30 


12.48 


82 


46 


00 


37.99 


85 


15 


00 


24.93 


87 


45 


00 


11.82 


82 


52 


30 


37.34 


85 


22 


30 


24.27 


87 


52 


30 


11. 16 


83 


00 


00 


36.69 


85 


30 


00 


23.62 


88 


00 


00 


10.51 


83 


07 


30 


36.03 


85 


37 


30 


22.97 


88 


07 


30 


9.86 


83 


15 


00 


35.38 


85 


45 


00 


22.31 


88 


15 


00 


9.20 


83 


22 


30 


34.73 


85 


52 


30 


21.66 


88 


22 


30 


8.54 


83 


30 


00 


34.08 


86 


00 


00 


21.00 


88 


30 


00 


7.88 


83 


37 


30 


33.42 


86 


07 


30 


20.35 


88 


37 


30 


7.22 


83 


45 


00 


32.77 


86 


15 


00 


19.69 


88 


45 


00 


6.57 


83 


52 


30 


32.12 


86 


22 


30 


19.04 


88 


52 


30 


5.91 


84 


00 


00 


31.47 


86 


30 


00 


18.38 


89 


00 


00 


5.26 


84 


07 


30 


30.81 


86 


37 


30 


17.72 


89 


07 


30 


4.60 


84 


15 


00 


30.16 


86 


45 


00 


17.07 


89 


15 


00 


3.94 


84 


22 


30 


29.51 


86 


52 


30 


16.41 


89 


22 


30 


3.28 


84 


30 


00 


28.86 

• 


87 


00 


00 


15.76 


89 


30 


00 


2.63 


84 


37 


30 


28.20 


87 


07 


30 


15.10 


89 


37 


30 


1.97 


84 


45 


00 


27.54 


87 


15 


00 


14.44 


89 


45 


00 


1.31 


84 


52 


30 


26.89 


87 


22 


30 


13.79 


89 


52 


30 


0.66 


85 


00 


00 


26.24 


87 


30 


00 


13.13 




• 
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of l<y extent i 
[From Bmlthioalaii Oeogrnphlcal Tablea.] 



Tablb 14. — Aram of quadrikderaU of earth's mir/o 
longitude. 



latitude and 



Middle 


lali- 


A^in^u.^ 


Middle 


iBtl. 




Middle 


Ifttl- 






teifU. 


j3f.;l,. 


Are.^n«q.are 


quadtif 


;eral. 


"^"■AuT"" 





05 


132.01 


7 


25 


130.93 


14 


45 


127. 77 





15 


132.01 


7 


35 


130.88 


14 


55 


127.67 





25 


132.01 


7 


46 


130,84 


15 


06 


127.58 





35 


132.00 ■ 


7 


55 


130,79 


15 


15 


127.48 





45 


132.00 


8 


05 


130. 73 


15 


26 


127.38 . 





55 


131.99 


8 


15 


130.68 


15 


35 


127.28 


1 


05 


131.99 


S 


25 


130.63 


15 


45 


127. 18 


! 


15 


131.98 


8 


35 


130.57 


16 


56 


127.08 


1 


25 


131. 97 


8 


45 


130.51 


16 


06 


126.98 


1 


35 


131.96 


S 


55 


130.46 


16 


16 


126.87 


1 


45 


131.95 


9 


05 


130.40 


16 


25 


126.77 


1 


55 


131. 94 


9 


15 


130.34 


16 


35 


126.66 


2 


05 


131.93 


9 


25 


130.28 


16 


45 


126.56 


2 


15 


131.91 


9 


35 


130,22 


16 


66 


126.44 


2 


25 


131.90 


9 


46 


130. 16 


17 


05 


126.33 




35 


131.88 


9 


55 


130,09 


17 


15 


136.22 


2 


45 


131.86 


10 


05 


130.02 


17 


25 


126.11 


2 


55 


131.84 


10 


15 


129,96 


17 


35 


126.00 


3 


05 


131.82 . 


10 


25 


129.89 


17 


45 


125.88 


3 


15 


■ 131.80 


10 


35 


129.82 


17 


65 


126.77 


3 


25 


131.78 


10 


45 


129.76 


18 


05 


125.65 


3 


35 


131.76 


10 




129.68 


18 


15 


126.54 


3 


45 


131.74 


11 


06 


129,61 


18 


26 


125.42 


3 


65 


131.71 


11 


15 


129. 54 


18 


35 


126.30 


4 


05 


131.68 


11 


26 


129.47 


18 


45 


125.18 


4 


15 


131.66 


11 


35 


129.39 


18 


55 


126.06 




25 


131.63 


11 


46 


129.32 


19 


06 


124.94 


4 


35 


131.60 


11 


55 


129.24 


19 


15 


124.81 


4 


45 


131.57 


12 


06 


129.16 


19 


25 


124.69 


4 


55 


131.54 


12 


15 


129.08 


19 


35 


124.56 


5 


05 


131.50 


12 


25 


129.00 


19 


46 


124.44 


5 


15 


131.47 


12 


35 


128.92 


19 


55 


124.31 


5 


25 


131,44 


12 


45 


128.84 


20 


05 


124.18 


5 


35 


131.40 


12 


55 


128. 76 


20 


15 


124.06 


5 


46 


131. 36 


13 


05 


128.67 


20 


26 


123.92 


5 


55 


131.33 


13 


16 


128.59 


20 


35 


123.79 


e 


05 


131.29 


13 


25 


128.60 


20 


45 


123.66 


6 


15 


131.25 


13 


36 


128.41 


20 


55 


123.52 


6 


25 


131.21 


13 


45 


128.33 


21 


05 


123.39 


6 


35 


131.16 


13 


55 


128. 24 


21 


15 


123.25 


6 


45 


131.12 


14 


05 


128.14 


21 


25 


123.12 


6 


55 


131.07 


14 


15 


128.05 


21 


36 


122.98 


7 


05 


131.03 


14 


25 


127.96 


21 


45 


122.84 


7 


15 


130. 98 


14 


35 


127. 87 


21 


66 


122.70 
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Table 14. — Areas of quadrilaierah of earth* 8 surf ace of !(/ extent in Attitude and longi' 

tuae — Continued. 

[From Smithsonian Geographical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


o 

22 


/ 
05 • 


122. 56 




29 


25 


115. 37 


o 

36 


45 


106.29 


22 


15 


122. 42 


29 


35 


115. 18 


36 


55 


106.06 


22 


25 


122. 28 


29 


45 


114.99 


37 


05 


105.83 


22 


35 


122.13 


29 


55 


114. 81 


37 


15 


105.60 


22 


45 


121. 99 


30 


05 


114. 62 


37 


25 


105.37 


22 


55 


121.84 


30 


15 


114. 43 


37 


35 


105.14 


23 


05 


121. 69 


30 


25 


114.24 


37 


45 


104.91 


23 


15 


121. 55 


30 


35 


114.04 


37 


55 


104.68 


23 


25 


121.40 


.30 


45 


113.85 


38 


05 


104.44 


23 


35 


121.25 


30 


55 


113.66 


38 


15 


104.21 


23 


45 


121. 10 


31 


05 


113. 47 


38 


25 


103. 97 


23 


55 


• 120.94 


^ 31 


15 


113. 27 


38 


35 


103. 74 


24 


05 


120. 79 


31 


25 


113. 07 


38 


45 


103. 50 


24 


15 


120.64 


31 


35 


112. 88 


38 


55 


103. 26 


24 


25 


120.48 


31 


45 


112.68 


39 


05 


103. 02 


24 


35 


120.33 


31 


55 


112. 48 


39 


15 


102. 78 


24 


45 


120.17 


32 


05 


112. 28 


39 


25 


102.54 


24 


55 


120.01 


32 


15 


112. 08 


39 


35 


102. 30 


25 


.05 


119. 85 


32 


25 


111. 87 


39 


45 


102.06 


26 


15 


119. 69 


32 


35 


111. 67 


39 


55 


101. 82 


25 


25 


119.53 


32 


45 


111.47 


40 


05 


101. 57 


25 


35 


119. 37 


32 


55 


111. 26 


40 


15 


101.33 


25 


45 


119. 21 


33 


05 


111.06 


40 


25 


101. 08 


25 


55 


119. 04 


33 


15 


110. 85 


40 


35 


100.83 ' 


26 


05 


118. 87 


33 


25 


110.64 


40 


45 


100.59 


26 


15 


118. 71 


33 


35 


110. 43 


40 


55 


100.34 


26 


25 


118.54 


33 


45 


110. 22 


41 


05 


100.09 


26 


35 


118. 37 


33 


55 


110. 01 


41 


15 


99.84 


26 


45 


118. 21 


34 


05 


109.80 


41 


25 


99.59 


26 


55 


118.04 


34 


15 


109.59 


41 


35 


99.33 


27 


05 


117. 87 


34 


25 


109.37 


41 


45 


99.08 


27 


15 


117. 69 


34 


35 


109.16 


41 


55 


98.83 


27 


25 


117. 52 


34 


45 


108. 94 


42 


05 


98.57 


27 


35 


117.35 


34 


55 


108. 73 


42 


15 


98.32 


27 


45 


117. 17 


35 


05 


108. 51 


42 


25 


98.06 


27 


55 


116. 99 


35 


15 


108. 29 


42 


35 


97.80 


28 


05 


116. 82 


35 


25 


108. 07 


42 


45 


97. 55 


28 


15 


116.64 


35 


35 


107.85 


42 


55 


97.29 


28 


25 


116. 46 


35 


45 


107. 63 


43 


05 


97. 03 


28 


35 


116. 28 


35 


55 


107. 41 


43 


15 


96.77 


•28 


45 


116. 10 


36 


05 


107. 19 


43 


25 


96.50 


28 


55 


115. 92 


36 


15 


106.96 


43 


35 


96.24 


29 


05 


115. 73 


36 


25 


106.74 


43 


45 


95.98 


29 


15 


115. 55 


36 


35 


106.51 


43 


5^ 


95.71 
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Table 14.— Areas of quadrilaterals of earOCs surface of 1(/ extent in latitude and longi- 
tude — Continued. 

[From Smithsonian Qeogiaphical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


/ 




o / 




o / 


1 

1 


44 05 


95.45 


50 45 


84.21 


57 25 


71.78 


44 15 


95.19 


50 55 


83.91 


57 35 


71.46 


44 25 


94.92 


51 05 


83.61 


57 45 


71.13 


44 35 


94.65 


51 15 


83.31 


57 55 


70.80 


44 45 


94.38 


51 25 


83.01 


58 05 


70.48 


44 55 


94.11 


51 35 


82.71 


58 15 


70.15 


45 05 


93.84 


51 45 


82.41 


58 25 


69.82 


45 15 


93.58 


51 55 


82.11 


58 35 


69.49 


45 25 


93.30 


52 05 


81.81 


58 45 


69.17 


45 35 


93.03 


52 15 


81.51 


58 55 


68.84 


45 45 


92.76 


52 25 


81.20 


59 05 


68.51 


45 55 


92.48 

! 


52 35 


80.90 


59 15 ' 


' 68. 18 


46 05 


92. 21 i 


52 45 


80,60 


59 25 


67.84 


46 15 


91.94 


52 55 


80.29 


59 35 


67.51 


46 25 


91.66 , 


53 05 


79.98 


59 45 


67.18 


46 35 


91.38 [ 


53 15 


79.68 


59 55 


66.85 


46 45 


91.10 


53 25 


79.37 


60 05 


66.51 


46 55 


90.82 


53 35 


79.06 


60 15 


66.18 


47 05 


90.55 


53 45 


78.75 


60 25 


65.84 


47 15 


90.27 


53 55 


78.44 


60 35 


65.51 ! 


47 25 


89.99 


54 05 


78.13 


60 45 


65.17 


47 35 


89.70 


54 15 


77.82 


60 55 


64.84 : 


47 45 


89.42 


54 25 


77.51 


61 05 


64.50 


47- 55 


89.14 


54 35 


77.19 


61 15 


64.16 ; 


48 05 


88.85 


54 45 


76.88 


61 25 


63.82 ■ 


48 15 


88.57 


54 55 


76.57 


61 35 


63.48 • 


48 25 


88.28 


55 05 


76.25 


61 45 


63.14 i 


48 35 


88.00 


55 15 


75.94 


61 55 


62. 80 , 


48 45 


87.71 


55 25 


75.62 


62 05 


62.46 


48 55 


87.42 


55 35 


75.30 


62 15 


62.12 


49 05 


87.13 


55 45 


74.99 


62 25 


61.78 


49 15 


86.84 


55 55 


74.67 


62 35 


61.44 


49. 25 


86.55 


56 05 


74.35 


62 45 


61.10 


49 35 


86.26 


56 15 


74.03 


62 55 


60.75 


49 45 


85.97 


56 25 


73.71 


63 05 


60.41 


49 55 


85.68 


56 35 


73.39 


63 15 


60.06 


50 05 


85.39 


56 45 


73.07 


63 25 


59.72 


50 15 


85.09 


56 55 


72.75 


63 35 


59.37 


50 25 


84.80 


57 05 


72.43 


63 45 


59.03 


50 35 


84.50 


57 15 


72.10 


63 55 


58.68 



f 
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Table 14.— Areas of quadrilcUerdla of earth's surface of 1(/ extent inlatUude and longi- 
tude — Continued . 

[From Smithsonian Geographical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


o / 




o / 




/ 




64 05 


58.33 


70 45 


44.05 


77 25 


29.13 


64 15 


57.99 


70 55 


43.69 


77 35 


28.76 


64 25 


57.64 


71 05 


43.32 


77 45 


28.37 


64 35 


57.29 


71 15 


42.95 


77 55 


27.99 


64 45 


56.94 


71 25 


42.58 


78 05 


27.62 


64 55 


56.59 ; 


71 35 


42.22 


78 15 


27.24 


65 05 


56.24 


71 45 


41.85 


78 25 


26.85 


65 15 


55.89 


71 55 


41.48 


78 35 


26.47 


65 25 


55.54 


72 05 


41.11 


78 45 


26.09 


65 35 


55.19 


72 15 


40.74 


78 55 


25.71 


65 45 


54.83 


72 25 


40.37 


79 05 


25.33 


65 55 


54.48 


72 35 


40.00 


79 15 


24.95 


66 05 


54.13 


72 45 


39.63 


79 25 


24.57 


66 15 


53.78 


72 55 


39.26 


79 35 


24.18 


66 25 


53.42 


73 05 


38.89 


79 45 


23.80 


66 35 


53.06 


73 15 


38.52 


79 55 


23.42 


66 45 


52.71 


73 25 


38.15 


80 05 


23.04 


■66 55 


52.35 


73 35 


37.78 


80 15 


22.65 


67 05 


52.00 


73 45 


37.41 


80 25 


22.27 


67 15 


51.64 


73 55 


37.03 


80 35 


21.89 


67 25 


51.28 


74 05 


36.66 


80 45 


21.50 


67 35 


• 50.93 


74 15 


36.29 


80 55 


21.12 


67 45 


50.57 


74 25 


35.91 


81 05 


20.73 


67 55 


50.21 


74 35 


35.54 


81 15 


20.35 


68 05 


49.85 


74 45 


35.17 


81 25 


19.97 


68 15 


49.49 


74 55 


34.79 


81 35 


19.58 


68 25 


49.13 


75 05 


34.42 


81 45 


19.20 


68 35 


48.77 


75 15 


34.04 


81 55 


18.81 


68 45 


48.41 


75 25 


33.66 


82 05 


18.43 


68 55 


48.05 


75 35 


33.29 


82 15 


18.04 


69 05 


47.69 


75 45 


32.91 


82 25 


17.65 


69 15 


47.33 


75 55 


32.53 


82 35 


17.27 


69 25 


46.97 


76 05 


32.16 


82 45 


16.88 


69 35 


46.60 


76 15 


31.78 


82 55 


16.50 


69 45 


46.24 


76 25 


31.40 


83 05 


16.11 


69 55 


45.88 


76 35' 


31.03 


83 15 


15.73 


70 05 


45.51 


76 45 


30.65 


83 25 


15.34 


70 15 


45.15 


76 55 


30.27 


83 35 


14.95 


• 70 25 


44.78 


77 05 


29.89 


83 45 


14.57 


70 35 


44.42 


77 15 


29.51 


83 55 


14.18 



110 



GEOQBAPHIC TABLES AND FORMULAS. 



Table 14. — Areas of qaadrUcUercds of earth* 8 surface of 1(/ extent in latitude and longi- 
tude— Continued. 

[From Smithsonian Geographical Tables.] 



Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


Middle lati- 
tude of 
quadrilateral. 


Area in square 
miles. 


/ 




/ 




o / 




84 05 
84 15 
84 25 
84 35 


13.79 
13.40 
13.02 
12.63 


86 05 
86 15 
86 25 
86 35 


9.14 
8.75 
8.36 
7.97 


88 05 
88 15 
88 25 
88 35 


4.47 
4.09 
3.70 
3.31 


84 45 

84 55 

85 05 
85 15 


12.24 
11.86 
11.47 
11.08 


86 45 

86 55 

87 05 
87 15 


7.59 
7.20 
6.81 
6.42 


88 45 

88 55 

89 05 
89 15 


2.92 
2.53 
2.14 
1.75 


85 25 
85 35 
85 45 
85 55 


10.69 

10.30 

9.92 

9.53 


87 25 
87 35 
87 45 
87 55 


6.03 
5.64 
5.25 
4.86 


89 25 
89 35 
89 45 
89 55 


1.36 
0.97 
0.58 
0.19 
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Table 15. — For convergion of arc into time. 



o 



li. m. 


o 


h. m. 


o 


h. in. 


o 
180 


h. m. 


o 
240 


h. m. 


o 
800 


Ii. xn. 


/ 


m. 8. 


It 


B. 





60 


4 


180 


8 


12 


16 


20 











0.000 


1 


4 


61 


4 4 


121 


8 4 


181 


12 4 


iMl 


16 4 


301 


20 4 


1 


4 


1 


0.067 


2 


8 


62 


4 8 


122 


8 8 


182 


12 8 


242 


16 8 


302 


20 8 


2 


8 


2 


0.133 


3 


012 


63 


4 12 


123 


8 12 


183 


12 12 


243 


16 12 


303 


20 12 


3 


12 


3 


0.200 


4 


16 


64 


4 16 


124 


8 16 


184 


12 16 


244 


16 16 


304 


•20 16 


4 


16 


4 


0.267 


6 


020 


65 


420 


126 


820 


186 


12 20 


246 


16 20 


806 


20 20 


6 


020 


6 


0.333 


6 


24 


66 


424 


126 


824 


186 


12 24 


246 


16 24 


306 


20 24 


6 


024 


6 


0.400 


7 


028 


67 


428 


127 


8 28 


187 


12 28 


247 


16 28 


307 


20 28 


7 


028 


7 


0.467 


8 


032 


68 


432 


128 


8 32 


188 


12 32 


248 


16 32 


308 


20 82 


8 


032 


8 


0.533 


9 
10 

11 


036 


69 


436 


129 
180 

131 


836 


189 
190 


12 36 


249 


16 36 


309 


20 86 


9 
10 

11 


36 


9 


0.600 


040 


70 


440 


840 


12 40 


260 

251 


16 40 


810 

311 


20 40 


040 


10 


0.667 


044 


71 


4 44 


844 


191 


12 44 


16 44 


20 44 


044 


11 


0.733 


12 


48 


72 


448 


132 


848 


192 


12 48 


252 


16 48 


312 


20 48 


12 


048 


12 


0.800 


13 


52 


73 


4 52 


133 


8 52 


193 


12 62 


253 


16 52 


313 


20 52 


13 


52 


13 


0.867 


14 


066 


74 


456 


134 


856 


194 


12 56 


254 


16 56 


314 


20 56 


14 


056 


14 


0.933 


15 


i 


75 


5 


186 


9 


196 


13 


266 


17 


816 


21 


16 


1 


16 


1.000 


16 


1 4 


76 


5 4 


136 


9 4 


196 


13 4 


256 


17 4 


316 


21 4 


16 


1 4 


16 


1.067 


17 


1 8 


77 


5 8 


137 


9 8 


197 


13 8 


257 


17 8 


317 


21 8 


17 


1 8 


17 


1.133 


18 


1 12 


78 


5 12 


138 


9 12 


198 


13 12 


258 


17 12 


318 


21 12 


18 


1 12 


18 


1.200 


19 
20 

21 


116 


79 


5 16 


139 


9 16 


199 


13 16 


259 


17 16 


319 
820 


21 16 


19 
20 


1 16 


19 


1.267 


1 20 


80 


520 


140 


920 


|200 


13 20 


260 


17 20 


21 20 


1 20 


20 


1.333 


124 


81 


524 


141 


9 24 


201 


13 24 


261 


17 24 


321 


2124 


21 


1 24 


21 


1.400 


22 


128 


82 


5 28 


142 


928 


202 


13 28 


262 


17 28 


322 


21 28 


22 


1 28 


22 


1.467 


23 


1 32 


88 


5 32 


143 


9 82 


203 


13 32 


263 


17 32 


323 


2132 


23 


1 32 


23 


1.533 


24 


186 


84 


536 


144 


.9 36 


204 


13 36 


264 


17 36 


324 


2186 


24 


1 36 


24 


1.600 


26 


1 40 


86 


540 


146 


940 


206 


13 40 


266 


17 40 


825 


21 40 


26 


140 


26 


1.667 


26 


144 


86 


544 


146 


944 


206 


13 44 


266 


17 44 


326 


2144 


26 


1 44 


26 


1.733 


27 


1 48 


87 


548 


147 


948 


207 


13 48 


267 


17 48 


827 


21 48 


27 


1 48 


27 


1.800 


28 


152 


88 


5 52 


148 


9 52 


208 


13 62 


268 


17 52 


328 


2152 


28 


1 52 


28 


1.867 


29 
SO 
31 


1 56 


89 


556 


149 


956 


209 


13 56 


269 


17 56 


829 


2156 


29 


1 56 


29 
80 

31 


1.983 


2 


90 


6 


160 

161 


10 


210 


14 


270 


18 


880 

331 


22 


80 

31 


2 


2.000 


2 4 


91 


6 4 


10 4 


211 


14 4 


271 


18 4 


22 4 


2 4 


2.067 


82 


2 8 


92 


6 8 


152 


10 8 


212 


14 8 


7TZ 


18 8 


332 


22 8 


32 


2 8 


32 


2.133 


33 


2 12 


93 


6 12 


158 


10 12 


213 


14 12 


273 


18 12 


333 


22 12 


33 


2 12 


33 


2200 


34 


2 16 


94 


6 16 


154 


10 16 


214 


14 16 


274 


18 16 


334 


22 16 


34 


2 16 


34 


2.267 


S6 


2 20 


05 


620 


166 


10 20 


216 


14 20 


275 


18 20 


886 


22 20 


86 


2 20 


86 


2.333 


36 


224 


96 


624 


156 


10 24 


216 


14 24 


276 


18 24 


386 


22 24 


36 


224 


36 


2.400 


37 


228 


97 


6 28 


157 


10 28 


217 


14 28 


277 


18 28 


337 


22 28 


37 


228 


37 


2.467 


38 


282 


98 


682 


158 


10 32 


218 


14 32 


278 


18 32 


338 


22 32 


38 


232 


38 


2.533 


39 
40 

41 


236 


99 


6S6 


159 


10 36 


219 
220 


14 36 


279 
280 

281 


18 36 


339 


22 36 


39 
40 


2 36 


39 


2.600 


240 


100 


6 40 


160 


10 40 


14 40 
14 44 


18 40 


840 

341 


22 40 


2 40 


40 

41 


2.667 


244 


101 


6 44 


161 


10 44 


221 


18 44 


22 44 


41 


244 


2.733 


42 


248 


102 


648 


162 


10 48 


222 


14 48 


282 


18 48 


342 


22 48 


42 


248 


42 


2.800 


43 


2 52 


103 


6 52 


163 


10 52 


223 


14 52 


283 


18 52 


343 


22 52 


43 


2 52 


43 


2.867 


44 


256 


104 


656 


164 


10 66 


224 


14 56 


284 


18 56 


344 


22 56 


44 


2 56 


44 


2.938 


4& 


3 


106 


7 


166 


11 


226 


15 


286 


19 


846 


23 


46 


3 


46 


3.000 


46 


3 4 


106 


7 4 


166 


11 4 


226 


15 4 


286 


19 4 


346 


23 4 


46 


3 4 


46 


3.067 


47 


3 8 


107 


7 8 


167 


11 8 


227 


15 8 


287 


19 8 


847 


23 8 


47 


3 8 


47 


3.133 


48 


8 12 


108 


7 12 


168 


11 12 


228 


15 12 


288 


19 12 


348 


23 12 


48 


3 12 


48 


3.200 


49 
50 

51 


316 


109 


7 16 

1 


169 
170 

171 


11 16 


229 
280 

231 


15 16 


289 
290 


19 16 


849 
860 

351 


23 16 


49 


3 16 


49 
60 


3.267 


320 


110 


720 


11 20 


16 20 


19 20 


23 20 


50 


3 20 


3.333 


3 24 


111 


7 24 


11 24 


16 24 


291 


19 24 


23 24 


51 


324 


51 


3.400 


52 


328 


113 


728 


172 


11 28 


282 


16 28 


292 


19 28 


352 


23 28 


52 


328 


52 


3.467 


53 


332 


7 82 


173 


11 32 


233 


15 82 


293 


19 32 


853 


23 32 


53 


3 32 


53 


3.533 


54 


336 


114 


736 


174 


11 36 


234 


15 86 


294 


19 36 


354 


23 36 


54 


336 


54 


3.600 


55 


340 


116 


740 


176 


11 40 


286 


15 40 


296 


19 40 


866 


23 40 


66 


340 


66 


3.667 


56 


844 


116 


744 


176 


11 44 


236 


15 44 


296 


19 44 


356 


23 44 


56 


344 


56 


3.733 


57 


348 


117 


748 


177 


11 48 


237 


15 48 


297 


19 48 


357 


23 48 


57 


3 48 


57 


3.800 


58 


3 52 


118 


7 52 


178 


11 52 


238 


15 52 


298 


19 62 


358 


23 52 


58 


3 52 


58 


3.867 


59 
60 


866 


119 


756 


179 


11 66 


239 
240 


15 56 


299 
800 


19 56 


359 


23 56 

24 


59 


3 56 


59 
60 


3.983 


4 


120 


8 


180 


12 


16 


20 


860 


60 


4 


4.000 
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eo.^ofUm.,n.oar.. 


T^e. , A^. 


Time 


A^. 


Time 


1 Arc. 


Time. 


Arc. 


Time- 1 Aro. 


Time 


1 Arc. 


*r» 










o 


ftri. 


o 


hr, 


; „ 


Ars 


:, 


1 


15 


5 


75 


» 


136 


in 


195 


17 




21 


315 


i 


30 


« 


90 


10 


150 


14 


210 


IS 


' 270 


22 


330 


H 


45 


7 


105 


11 


165 


15 


226 


ID 


< 285 


2« 


346 


i 


60 


H 


120 


la 


180 


1« 


240 


io 


■ 300 


24 


1 36U 


Minutes of time Inlo arc. 


Beo„ndBoftl,o«lnU,.rc. 


m. 




m. ; -. ' 


m 




.. 




. ^ ■ " 


s. 




1 


15 


81 


5 15 


41 


10 15 


, 


15 


21 


5 15 


41 


10 15 


■/ 


30 


?.■/ 


5 30 


4'/ 


10 30 




30 


n 


6 30 


42 


10 30 


n 


45 


23 


5 45 


43 


10 45 


3 


45 




5 45 


43 


10 45 


4 


1 


24 


6 


44 


11 


4 


1 


24 


6 


44 


11 




,,. 


?,ti 


6 15 


45 


11 15 




1 16 


2.1 


6 15 


4.1 


11 15 


« 


1 30 


26 


6 30 


46 


11 30 


6 


1 30 


26 


6 30 


46 


11 30 


7 


1 45 


■M 


6 45 


47 


n 45 




1 45 


■^'/ 


6 46 


47 


11 46 


H 


2 


28 


7 


48 


12 


N 


2 




7 


48 


12 


y 


2 15 


29 


7 15 


49 


12 15 


9 


2 15 


29 


7 15 


49 


12 15 


10 


2 30 


80 


7 30 


oO 


12 30 


10 


2 30 




7 30 


50 


12 30 


n 


2 45 


31 


7 45 


51 


12 45 


11 


2 45 


31 


7 4.5 


51 


12 45 


r^ 


3 


32 


8 


52 


13 


12 


3 


32 


8 


62 


13 


i;i 


3 15 


33 


8 15 


53 


13 15 


13 


3 15 


33 


8 15 


53 


13 15 


14 


3 30 


34 


8 30 


64 


13 30 


14 


3 30 


34 


8 30 


54 


13 30 


15 


3 45 


»5 


8 45 


»5 


13 45 


15 


3 45 




8 45 




13 45 


IK 


4 


36 


9 


56 




16 












17 


4 15 


37 


9 15 


57 


14 15 


17 


4 15 


37 


9 16 


57 


14 16 


IK 


430 


:w 


9 30 


58 


14 30 


18 


4 30 


;w 


9 30 


58 


14 30 


lU 


4 45 


39 


9 45 


59 


14 45 


ID 


445 


39 


946 


59 


14 45 


20 


6 


40 


10 


60 


16 


20 


5 


40 


10 


60 


15 


Hund«dth.„f.^ndo£tlmeln«,.™. 


















1 






.00 


.01 


.08 


.01 


.0* 


.OS 


.06 


.OJ .08 


.00 


0.00 


0.00 1 0.15 


0,30 


46 


0.60 


0.75 


090 


1.05 


1.20 


1.35 


.10 


1,50 1 1.65 


1.80 


1.95 


2.10 


2.25 


■'.M\ 


2.56 






.20 


3.00 i 3.15 


3.30 


3.45 














.30 


4.50, 4.65 


4,80 


4 95 


6.10 


6.25 


r< 40 


5.55 


5,70 


5.85 


.40 


6.00 6.15; 6.30, 6.45 


6.60 


6.75 


6.90 


7.05 7.20 


7.35 


0.50 


7.50 7.65 1 


7.80 


7,96 


8.10 


8.25 


H40 


8.55 8.70 


8.85 


.60 


flOO 


9.16 


9 30 


9.45 


9.60 


9.75 


»W 


10.05 


10.20 


10.35 


.70 


:o.50 


10.65 


0.80 


10.96 


11.10 












.80 


.2.00 


12.15 


2.:«i 


12.46 


12.60 


12.75 


2 90 


13.05 


13 Wl 


13.35 


.90 


13.50 


13.65 


13.80 


13.95 


14.10 


14.25 


4.40 


14.55 


14.70 


14.85 
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Table 17. — For conversion of mean time into sidereal time. 







m 






m 






m 






m 






















1 






2 




' 


3 












h 


m 


8 


h 


m 


s 


h 


m 


s 


h 


m 


s 


8 


m 


s 


8 


m s 














6 


5 


15 


12 


10 


29 


18 


15 


44 


0.00 








0.50 


3 8 


1 





6 


5 


6 


11 


20 


12 


16 


34 


18 


21 


49 


0.01 





4 


0.61 


3 6 


2 





12 


10 


6 


17 


25 


12 


22 


40 


18 


27 


54 


0.02 





7 


0.52 


3 10 


3 





18 


16 


6 


23 


30 


12 


28 


45 


18 


33 


59 


0.03 





11 


0.63 


3 14 


4 





24 


21 


6 


29 


36 


12 


34 


60 


18 


40 


5 


0.04 





15 


0.54 


3 17 


5 





30 


26 


6 


35 


41 


12 


40 


55 


18 


46 


10 


0.05 





18 


0.65 


3 21 


6 





36 


31 


6 


41 


46 


12 


47 


1 


18 


62 


15 


0.06 





22 


0.56 


3 25 


7 





42 


37 


6 


47 


51 


12 


53 


6 


18 


58 


20 


0.07 





26 


0.57 


3 28 


8 





48 


42 


6 


53 


56 


12 


69 


11 


19 


4 


26 


0.08 





29 


0.68 


3 82 


9 





54 


47 


7 





2 


18 


6 


16 


19 


10 


31 


0.09 





33 


0.59 


3 35 


10 


1 





52 


7 


6 


7 


13 


11 


h 


19 


16 


36 


0.10 





37 


0.60 


3 39 


11 




6 


58 


7 


12 


12 


13 


17 


27 


19 


22 


41 


0.11 





40 


0.61 


3 43 


12 




13 


3 


7 


18 


17 


13 


23 


82 


19 


28 


47 


0.12 





44 


0.62 


3 46 


13 




19 


8 


7 


24 


23 


13 


29 


87 


19 


34 


62 


0.13 





47 


0.63 


3 60 


14 




25 


13 


7 


30 


28 


13 


36 


42 


19 


40 


57 


0.14 





61 


0.64 


3 54 


15 




31 


19 


7 


36 


33 


13 


41 


48 


19 


47 


2 


0.15 





55 


0.65 


8 57 


16 




37 


24 


7 


42 


38 


13 


47 


53 


19 


53 


7 


0.16 





58 


0.66 


4 1 


17 




43 


29 


7 


48 


44 


13 


53 


58 


19 


59 


13 


0.17 




2 


0.67 


4 6 


18 




49 


34 


7 


54 


49 


14 





3 


20 


6 


18 


0.18 




6 


0.6^ 


4 8 


19 




55 


40 


8 





64 


14 


6 


9 


20 


11 


23 


0.19 




9 


0.69 


4 12 


20 


2 


1 


45 


8 


6 


59 


14 


12 


14 


20 


17 


28* 


0.20 




13 


0.70 


4 16 


21 


2 


7 


60 


8 


13 


5 


14 


18 


19 


20 


23 


34 


0.21 




17 


0.71 


4 19 


22 


2 


13 


55 


8 


19 


10 


14 


24 


24 


20 


29 


39 


0.22 




20 


0.72 


4 28 


23 


2 


20 


1 


8 


26 


16 


14 


30 


30 


20 


85 


44 


0.23 




24 


0.73 


4 27 


24 


2 


26 


6 


8 


31 


20 


14 


36 


35 


20 


41 


49 


0.24 




28 


0.74 


4 30 


25 


2 


32 


11 


8 


37 


26 


14 


42 


40 


20 


47 


65 


0.26 




31 


0.76 


4 34 


26 


2 


38 


16 


8 


43 


31 


14 


48 


46 


20 


64 





0.26 




35 


0.76 


4 38 


27 


2 


44 


22 


8 


49 


36 


14 


54 


51 


21 





5 


0.27 




39 


0.77 


4 41 


28 


2 


60 


27 


8 


55 


41 


15 





66 


21 


6 


10 


0.28 




42 


0.78 


4 46 


29 


2 


56 


82 


9 


1 


47 


15 


7 


1 


21 


12 


16 


0.29 




46 


0.79 


4 49 


30 


3 


2 


37 


9 


7 


52 


15 


18 


6 


21 


18 


21 


0.30 




50 


0.80 


4 52 


31 


3 


8 


■43" 


9 


13 


57 


16 


19 


12 


21 


24 


26 


0.31 




53 


0.81 


4 66 


32 


8 


14 


48 


9 


20 


2 


16 


26 


17 


21 


30 


31 


0.32 




67 


0.82 


4 69 


33 


8 


20 


53 


9 


26 


8 


16 


31 


22 


21 


36 


37 


0.33 


2 


1 


0.83 


5 3 


34 


8 


26 


58 


9 


32 


13 


15 


37 


27 


21 


42 


42 


0.34 


2 


4 


0.84 


6 7 


35 


3 


33 


3 


9 


38 


18 


16 


43 


88 


21 


48 


47 


0.36 


2 


8 


0.86 


6 10 


36 


3 


39 


9 


9 


44 


23 


16 


49 


38 


21 


64 


62 


0.36 


2 


11 


0.86 


6 14 


37 


3 


45 


14 


9 


50 


28 


15 


65 


43 


22 





58 


0.37 


2 


16 


0.87 


5 18 


38 


3 


51 


19 


9 


56 


34 


16 


1 


48 


22 


7 


3 


0.38 


2 


19 


0.88 


6 21 


39 


3 


57 


24 
30 


10 


2 


39 


16 


7 


54 


22 


13 


8 


0.39 


2 


22 


0.89 


5 26 


40 


4 


3 


10 


8 


44 


16 


13 


59 


22 


19 


13 


0.40 


2 


26 


0.90 


5 29 


41 


4 


9 


35 


10 


14 


49 


16 


20 


4 


22 


26 


19 


0.41 


2 


30 


0.91 


6 32 


42 


4 


15 


40 


10 


20 


55 


16 


26 


9 


22 


31 


24 


0.42 


2 


83 


0.92 


5 36 


43 


4 


21 


45 


10 


27 





16 


32 


14 


22 


37 


29 


0.43 


2 


37 


0.93 


6 40 


44 


4 


27 


51 


10 


33 


5 


16 


38 


20 


22 


43 


34 


0.44 


2 


41 


0.94 


5 43 


45 


4 


33 


56 


10 


39 


10 


16 


44 


25 


22 


49 


39 


0.45 


2 


44 


0.95 


5 47 


46 


4 


40 


1 


10 


45 


16 


16 


60 


30 


22 


55 


46 


0.46 


2 


48 


0.96 


5 51 


47 


4 


46 


6 


10 


51 


21 


16 


56 


36 


23 


1 


60 


0.47 


2 


52 


0.97 


6 54 


48 


4 


52 


12 


10 


57 


26 


17 


2 


41 


23 


7 


55 


0.48 


2 


55 


0.98 


5 58 


49 


4 


58 


17 


11 


3 


31 


17 


8 


46 


23. 


14 





0.49 


2 


59 


0.99 


6 2 


50 


5 


4 


22 


11 


9 


37 


17 


14 


51 


23 


20 


6 


0.50 


3 


3 


1.00 


6 5 


51 


5 


10 


27 


11 


15 


42 


17 


20 


56 


23 


26 


11 








52 


6 


16 


33 


11 


21 


47 


17 


27 


2 


23 


32 


16 


Example: 


Let 


the given mean 


53 


5 


22 


38 


11 


27 


52 


17 


83 


7 


23 


88 


21 


time be 14»» 67'» 32 


t«.56. 


54 


6 


28 


43 


11 


33 


58 


17 


89 


12 


23 


44 


27 


The table gives 


1 


55 


5 


34 


48 


11 


40 


3 


17 


45 


17 


23 


50 


32 


first for 14»» 54« 51 


• 2«27» 


56 


5 


40 


54 


11 


46 


8 


17 


61 


23 


23 


56 


37 


then for 


2 41 


.56 0.44 


57 


5 


46 


59 


11 


52 


13 


17 


57 


28 


24 


2 


42 






2 27.44 


58 


5 


53 


4 


11 


58 


19 


18 


3 


83 


24 


8 


48 






59 


5 


59 


9 


12 


4 


24 


18 


9 


38 


24 


14 


53 


The sum 
































I4h57m32* 564- 2in 


27».44=15»«0«"0» 
sidereal time. 

• • 


60 


6 


5 


15 


12 


10 


29 


18 


16 


44 


24 


20 


58 


is the required 



46061—08 8 



' 



i 



■(. ' 
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GEOGRAPHIC TABLES AND FORMULAS. 

Tablb 18.— i^or conversion of sidereal time into mean tim£. 







m 






m 






m 






m 






s 











1 






2 






3 








h 


m 


8 


h 


m 


s 


h 


m 


s 


h 


m 


s 


s 


m s 


B 


m s 














6 


6 


15 


12 


12 


29 


18 


18 


44 


0.00 





0.60 


3 3 


1 





6 


6 


6 


12 


21 


12 


18 


35 


18 


24 


60 


0.01 


4 


0.51 


3 7 


2 





12 


12 


6 


18 


27 


12 


24 


42 


18 


30 


66 


0.02 


7 


0.52 


3 10 


'3 





18 


19 


6 


24 


33 


12 


30 


48 


18 


37 


2 


0.03 


11 


0.53 


3 14 


4 





24 


25 


6 


30 


40 


12 


36 


54 


18 


43 


9 


0.04 


16 


0.54 


3 18 


5 





30 


31 


6 


36 


46 


12 


43 





18 


49 


16 


0.05 


18 


0.56 


3 21 


6 





36 


37 


6 


42 


52 


12 


49 


7 


18 


56 


21 


0.06 


22 


0.66 


3 26 


7 





42 


44 


6 


48 


58 


12 


56 


13 


19 


1 


27 


0.07 


26 


0.67 


3 29 


8 





48 


50 


6 


55 


4 


13 


1 


19 


19 


7 


34 


0.08 


29 


0.58 


3 32 








54 


56 


7 


1 


11 


13 


7 


25 


19 


13 


40 


0.09 


33 


0.59 


3 36 


10 


1 


1 


2 


7 


7 


17 


13 


13 


31 


19 


19 


46 


0.10 


87 


0.60 


3 40 


11 




7 


9 


7 


13 


23 


13 


19 


38 


19 


25 


52 


0.11 


40 


0.61 


3 43 


12 




13 


15 


7 


19 


29 


13 


26 


44 


19 


31 


59 


0.12 


44 


0.62 


3 47 


13 




19 


21 


7 


25 


36 


13 


31 


50 


19 


38 


6 


0.13 


43 


0.63 


3 51 


14 




25 


27 


7 


31 


42 


13 


37 


66 


19 


44 


11 


0.14 


61 


0.64 


3 54 


15 




31 


34 


7 


37 


48 


13 


44 


3 


19 


60 


17 


0.16 


66 


0.66 


3 58 


16 




37 


40 


7 


43 


54 


13 


50 


9 


19 


66 


23 


0.16 


69 


0.66 


4 2 


17 




43 


46 


7 


50 


1 


13 


66 


16 


20 


2 


30 


0.17 


1 2 


0.67 


4 5 


18 




49 


52 


7 


56 


7 


14 


2 


21 


20 


8 


36 


0.18 


1 6 


0.68 


4 9 


19 




55 


59 


8 


2 


13 


14 


8 


28 


20 


14 


42 


0.19 


1 10 


0.69 


4 13 


20 


2 


2 


5 


8 


8 


19 


14 


14 


34 


20 


20 


48 


0.20 


1 13 


0.70 


4 16 


21 


2 


8 


11 


8 


14 


26 


14 


20 


40 


20 


26 


66 


0.21 


1 17 


0.71 


4 20 


22 


2 


14 


17 


8 


20 


32 


14 


26 


46 


20 


33 


1 


0.22 


1 21 


0.72 


4 24 


23 


2 


20 


24 


8 


26 


38 


14 


32 


63 


20 


39 


7 


0.23 


1 24 


0.73 


4 27 


24 


2 


26 


30 


8 


32 


44 


14 


38 


69 


20 


46 


13 


0.24 


1 28 


0.74 


4 31 


25 


2 


32 


36 


8 


38 


51 


14 


45 


6 


20 


61 


20 


0.26 


1 32 


0.75 


4 35 


26 


2 


38 


42 


8 


44 


57 


14 


51 


11 


20 


57 


26 


0.26 


1 36 


0.76 


4 38 


27 


2 


44 


49 


8 


51 


3 


14 


57 


18 


21 


3 


32 


0.27 


1 39 


0.77 


4 42 


28 


2 


50 


55 


8 


57 


9 


16 


3 


24 


21 


9 


38 


0.28 


1 43 


0.78 


4 46 


29 


2 


57 


1 


9 


3 


16 


15 


9 


30 


21 


16 


45 


0.29 


1 46 


0.79 


4 49 


30 


3 


3 


7 


9 


9 


22 


15 


15 


36 


21 


21 


51 


0.30 


1 50 


0.80 


4 53 


31 


3 


9 


14 


9 


15 


28 


15 


21 


4;^ 


21 


27 


67 


0.31 


1 64 


0.81 


4 57 


32 


3 


15 


20 


9 


21 


34 


15 


27 


49 


21 


34 


3 


0.32 


1 57 


0.82 


5 


33 


3 


21 


26 


9 


27 


41 


15 


33 


56 


21 


40 


10 


0.33 


2 1 


0.83 


5 4 


34 


3 


27 


32 


9 


33 


47 


15 


40 


1 


21 


46 


16 


0.34 


2 5 


0.84 


5 8 


35 


3 


33 


38 


9 


39 


53 


15 


46 


8 


21 


52 


22 


0.36 


2 8 


0.86 


5 11 


36 


3 


39 


45 


9 


45 


59 


16 


62 


14 


21 


58 


28 


0.36 


2 12 


0.86 


5 15 


37 


3 


45 


61 


9 


52 


5 


15 


58 


20 


22 


4 


35 


0.37 


2 16 


0.87 


5 19 


38 


3 


51 


57 


9 


58 


12 


16 


4 


26 


22 


10 


41 


0.38 


2 19 


0.88 


5 22 


39 


3 


58 


3 


10 


4 


18 


16 


10 


33 


22 


16 


47 


0.39 


2 23 


0.89 


6 26 


40 


4 


4 


10 


10 


10 


24 


16 


16 


39 


22 


22 


53 


0.40 


2 26 


0.90 


5 30 


41 


4 


10 


16 


10 


16 


30 


16 


22 


46 


22 


29 





0.41 


2 30 


0.91 


5 33 


42 


4 


16 


22 


10 


22 


37 


16 


28 


61 


22 


36 


6 


0.42 


2 34 


0.92 


5 37 


43 


4 


22 


28 


10 


28 


43 


16 


34 


67 


22 


41 


12 


0.43 


2 37 


0.93 


5 41 


44 


4 


28 


35 


10 


34 


49 


16 


41 


4 


22 


47 


18 


0.44 


2 41 


0.94 


5 44 


45 


4 


34 


41 


10 


40 


55 


16 


47 


10 


22 


53 


24 


0.46 


2 46 


0.95 


5 48 


46 


4 


40 


47 


10 


47 


2 


16 


53 


16 


22 


69 


31 


0.46 


2 48 


0.96 


5 52 


47 


4 


46 


53 


10 


53 


8 


16 


59 


22 


23 


5 


37 


0.47 


2 62 


0.97 


5 56 


48 


4 


53 





10 


59 


14 


17 


5 


29 


23 


11 


43 


0.48 


2 66 


0.98 


5 69 


49 


4 


59 


6 


11 


5 


20 


17 


11 


35 


23 


17 


49 


0.49 


2 69 


0.99 


6 3 


50 


5 


5 


12 


11 


11 


27 


17 


17' 


•41 


23 


23 


56 


0.60 


3 3 


1.00 


6 6 


51 


5 


11 


18 


11 


17 


33 


17 


23 


47 


23 


30 


2 




52 


ft 


17 


2ft 


11 


23 


39 


17 


29 


54 


23 


36 


8 




53 


ft 


23 


31 


11 


29 


4ft 


17 


36 





23 


42 


14 


Example: Given 15»« 0«»0«. 
The table gives 


54 


ft 


29 


37 


11 


3ft 


ft2 


17 


42 


6 


23 


48 


21 


55 


ft 


3ft 


43 


n 


41 


ft8 


17 


48 


12 


23 


64 


27 


first for 14»«67««»18« 2»27« 


56 
57 


5 
ft 


41 

47 


50 
56 


11 
11 


48 
54 


4 
10 


17 
18 


54 



19 
25 


24 
24 



6 


33 
39 


thenf 


tor 2 42 0.44 


-IK A A O O^ AA 


58 
59 


5 

6 


54 




2 

8 


12 
12 



6 


17 
23 


18 
18 


6 
12 


31 
37 


24 
24 


12 
18 


46 
52 


The diflference 
15hOm 0« - 2>n 27«.44 = 14»» 67» 32".56 


60 


6 


6 


15 


12 


12 


29 


18 


18' 


44 


24 


24 


68 


is the 


required] 


□lean tim 


e. 
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Tablb 19. — For interconversion of feet and decimals of a mile. 



Feet. 


Miles. 


Feet. 


MUes. 


Feet. 


Miles. 


Feet. 


Miles. 


63 


.01 


1373 


.26 


2693 


.51 


4013 


.76 


106 


.02 


1426 


.27 


2746 


.52 


4066 


.77 


158 


.03 


1478 


.28 


2798 


.53 


4118 


.78 


211 


.04 


1531 


.29 


2851 


.54 


4171 


.79 


264 


.05 


1584 


.30 


2904 


.55 


4224 


.80 


317 


.06 ' 


1637 


.31 


2957 


.56 


4277 


.81 


370 


.07 , 


1690 


.32 1 


3010 


.57 


4330 


.82 


422 


.08 


1742 


.33 


3062 


.58 


4382 


.83 


475 


.09 


1795 


.34 


3115 


.59 


4435 


.84 


528 


.10 


1848 


.35 


3168 


.60 


4488 


.85 


581 


.11 i 


1901 


.36 


3221 


.61 


4541 


.86 


634 


.12 


1954 


.37 


3274 


.62 


4594 


.87 


686 


.13 


2006 


.38 


3326 


.63 


4646 


.88 


739 


.14 


2059 


.39 


3379 


.64 


4699 


.89 


792 


.15 


2112 


.40 


3432 


.65 


4752 


.90 


845 


.16 


2165 


.41 


3485 


.66 


4805 


.91 


898 


.17 


2218 


.42 


, 3538 


.67 


! 4858 


.92 


950 


.18 


2270 


.43 


3590 ^ 


.68 


4910 


.93 


1003 


.19 


2323 


.44 


3643 


.69 


4963 


.94 


1056 


.20 


2376 


.45 


3696 


.70 


5016 


.95 


1109 


.21 


2429 


.46 


3749 


.71 


5069 


.96 


1162 


.22 


2482 


.47 


3802 


.72 


5122 


.97 


1214 


.23 


2534 


.48 


3854 


.73 


5174 


.98 


1267 


.24 


2587 


.49 


3907 


.74 


5227 


.99 


1320 


.25 


2640 


.50 


3960 


.75 


5280 


1.00 
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Table 20. — Converting wheel revolutions into hundredths of a mile, 

[Prepared by J. H. Jennings.] 
[Scale divisions outside; revolutions inside.] 
CIRCUMFERENCE OF WHEEL, 9.5 FEET. 






1 


2 


3 


4 

1 


o 


6 


7 


8 


9 


10 





6 


11 


17 


22 


28 


33 


39 


44 


50 


56 


10 


61 


67 


72 


78 , 


83 


89 


94 


100 


105 


111 


20 


117 


122 


128 


133 


139 


144 


150 


155 


161 


167 


30 


172 


178 


183 


189 


194 


200 


205 


211 


216 


222 


40 


228 


233 


239 


244 


250 


255 


261 


266 


272 


278 


60 


283 


289 


294 


300 


3a5 


311 


316 


322 


328 


333 


60 


339 


344 


350 


355 


361 


366 


372 


378 


383 


389 


70 


394 


400 


405 


411 


416 


422 


428 


433 


439 


444 


80 


450 


455 


461 


466 : 


472 


478 


483 


489 


494 


500 


90 


506 


511 


516 


522 

1 


528 


533 


539 


544 


550 


555 







CIRCUMFERENCE OF WHEEL, 


9.6 FEi 

7 


:t. 









1 


2 


3 


4 


O 


6 


8 


9 


10 





5 


11 


16 


22 


27 


33 


38 


44 


50 


55 


10 


60 


66 


72 


77 


82 


88 


93 


99 


105 


110 


20 


116 


121 


126 


132 


137 


143 


148 


154 


159 


165 


80 


171 


177 


182 


188 


193 


199 


204 


209 


215 


220 


40 


225 


231 


236 


242 


247 


253 


258 


264 


270 


275 


60 


281 


286 


292 


297 


303 


308 


314 


319 


325 


330 


60 


336 


341 


347 


352 


358 


363 


369 


374 


380 


385 


70 


391 


396 


402 


407 


413 


418 


424 


429 


435 


440 


80 


446 


451 


457 


462 


468 


473 


479 


484 


490 


495 


90 


501 


506 


512 


517 


523 


528 


534 


539 


544 


550 



CIRCUMFERENCE OF WHEEL, 9.7 FEET. 






1 


2 


3 


4 


o 


6 


7 


8 


9 


10 





5 


11 


16 


22 


27 


33 


38 


44 


49 


54 


10 


60 


65 


71 


76 


81 


87 


92 


98 


103 


109 


20 


114 


120 


125 


131 


136 


142 


147 


152 


158 


163 


80 


169 


174 


179 


185 


190 


196 


201 


206 


212 


218 


40 


223 


228 

• 


234 


239 


245 


250 


256 


261 


267 


272 


50 


277 


283 


288 


294 


299 


305 


310 


316 


321 


326 


60 


331 


337 


342 


348 


353 


359 


364 


370 


376 


381 


70 


386 


392 


397 


403 


408 


414 


419 


424 


429 


435 


80 


441 


446 


451 


457 


462 


468 


473 


479 


484 


490 


90 


495 


500 


506 


511 


517 


522 


528 


533 


539 


544 
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Table 20. — Converting wheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 9.8 FEET. 






1 


2 


8 


4 


5 


6 


7 ^ 


8 


9 


10 





5 


n 


16 


22 


27 


32 


38 


43 


49 


54 


10 


59 


65 


70 


75 


81 


86 


91 


97 


102 


108 


20 


113 


119 


124 


129 


135 


140 


145 


151 


156 


162 


80 


167 


172 


178 


183 


189 


194 


199 


205 


211 


216 


40 


221 


226 


231 


237 


242 


248 


253 


259 


265 


270 


50 


275 


280 


286 


291 


296 


302 


307 


313 


318 


324 


60 


329 


334 


339 


345 


350 


356 


361 


366 


372 


377 


70 


383 


388 


394 


400 


405 


410 


415 


421 


426 


431 


80 


437 


442 


447 


453 


458 


464 


469 


474 


480 


485 


90 


490 


496 


501 


506 


512 


517 


522 


528 


533 


539 



CIRCUMFERENCE OF WHEEL, 9.9 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


11 


16 


21 


27 


32 


37 


43 


48 


53 


10 


59 


64 


69 


75 


80 


85 


91 


96 


101 


107 


20 


112 


117 


122 


128 


133 


138 


144 


149 


155 


160 


80 


165 


170 


176 


181 


186 


192 


197 


203 


208 


213 


40 


219 


224 


229 


235 


240 


245 


251 


256 


261 


267 


50 


272 


277 


282 


288 


293 


298 


304 


309 


314 


320 


60 


325 


330 


336 


341 


346 


852 


357 


362 


368 


373 


70 


378 


384 


389 


394 


400 


405 


410 


416 


421 


426 


80 


432 


437 


442 


448 


453 


458 


464 


469 


474 


480 


90 


485 


490 


496 


501 


506 


512 


517 


522 


528 


533 



CIRCUMFERENCE OF WHEEL, 10 FEET. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 





5 


11 


16 


21 


26 


32 


37 


42 


48 


53 


10 


'58 


63 


69 


75 


80 


85 


90 


96 


101 


106 


20 


111 


116 


121 


127 


132 


137 


143 


148 


153 


158 * 


30 


164 


169 


174 


180 


185 


190 


195 


201 


206 


211 


40 


217 


222 


227 


232 


238 


243 


248 


253 


259 


264 


50 


269 


275 


280 


285 


290 


296 


301 


306 


311 


317 


60 


322 


327 


333 


338 


343 


349 


354 


359 


364 


370 


70 


375 


380 


385 


391 


396 


401 


406 


412 


417 


422 


80 


428 


433 


438 


444 


449 


454 


459 


465 


470 


475 


90 


481 


486 


491 


496 


502 


507 


512 


517 


523 


528 



^ 
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Table 20. — Converting wheel revoltUiona into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 10.1 FEET. 






1 


2 


8 


4 


6 


6 


■ 

7 


8 


9 


10 





5 


10 


16 


21 


26 


31 


36 


41 


47 


52 


10 


58 


63 


68 


73 


79 


84 


89 


94 


100 


105 


20 


110 


115 


121 


126 


131 


136 


142 


147 


152 


157 


80 


162 


167 


173 


178 


183 


188 


193 


199 


204 


209 


40 


214 


220 


226 


231 


236 


241 


247 


252 


257 


262 


60 


267 


272 


277 


282 


288 


293 


298 


303 


308 


314 


60 


319 


324 


329 


334 


340 


345 


350 


355 


361 


366 


70 


371 


376 


381 


386 


392 


397 


402 


408 


413 


418 


80 


424 


429 


434 


439 


445 


450 


455 


460 


466 


471 


90 


476 


481 


486 


492 


497 


502 


507 


513 


518 


523 



CIRCUMFERENCE OF WHEEL, 10.2 FEET. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 





5 


10 


16 


21 


26 


31 


36 


41 


47 


52 


10 


57 


62 


67 


73 


78 


83 


88 


93 


98 


104 


20 


109 


114 


119 


124 


130 


135 


140 


145 


150 


155 


30 


161 


166 


171 


176 


181 


186 


191 


197 


202 


207 


40 


212 


218 


224 


229 


234 


239 


244 


249 


254 


259 


50 


264 


269 


275 


' 280 


285 


290 


295 


300 


306 


311 


60 


316 


321 


326 


332 


337 


342 


347 


352 


357 


363 


70 


368 


373 


378 


383 


388 


394 


399 


404 


409 


414 


80 


419 


425 


430 


435 


440 


446 


451 


• 456 


461 


466 


90 


471 


476 


481 


487 


492 


497 


503 


508 


513 


518 



CIRCUMFERENCE OF WHEEL, 10.3 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


10 


15 


20 


26 


31 


36 


41 


97 


51 


10 


56 


62 


67 


72 


77 


82 


87 


92 


103 


20 


108 


113 


118 


123 


128 


133 


138 


144 


149 


154 


80 


159 


164 


169 


174 


180 


185 


190 


195 


200 


204 


40 


209 


214 


219 


224 


230 


235 


240 


245 


250 


256 


50 


262 


267 


272 


277 


282 


287 


292 


297 


303 


308 


60 


313 


318 


323 


328 


333 


338 


344 


349 


354 


359 


70 


364 


369 


374 


380 


385 


390 


395 


400 


405 


410 


80 


416 


421 


426 


431 


436 


441 


446 


451 


457 


462 


90 


467 


472 


477 


482 


487 


492 


498 


503 


508 


513 
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Table 20. — Converting wheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 10.4 FEET. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 





5 


10 


15 


20 


25 


30 


36 


41 


46 


51 


10 


56 


61 


66 


71 


76 


81 


se 


91 


97 


102 


80 


107 


112 


117 


122 


127 


132 


137 


142 


147 


152 


80 


157 


163 


168 


173 


178 


183 


188 


193 


198 


203 


40 


208 


213 


218 


223 


228 


233 


238 


244 


249 


254 


50 


259 


264 


269 


274 


279 


284 


_289 


295 


300 


305 


60 


310 


315 


320 


325 


330 


335 


340 


345 


350 


356 


70 


361 


366 


371 


376 


381 


386 


391 


396 


401 


406 


80 


411 


416 


421 


426 


432 


437 


442 


447 


452 


457 


90 


462 


467 


472 


478 


483 


488 


493 


498 


503 


508 



CIRCUMFERENCE OF WHEEL, 10.5 FEET. 






1 


2 


8 


4 


5 


6 


7 


8 


9 


10 


"0 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


10 


55 


60 


65 


70 


75 


80 


85 


90 


95 


101 


20 


106 


111 


116 


121 


126 


131 


136 


141 


146 


151 


80 


156 


161 


166 


171 


176 


181 


186 


191 


196 


201 


40 


206 


211 


216 


221 


226 


231 


236 


241 


246 


251 


50 


257 


262 


267 


272 


277 


282 


287 


292 


297 


302 


60 


307 


312 


317 


322 


327 


332 


337 


342 


347 


352 


70 


357 


362 


367 


372 


377 


382 


387 


392 


397 


402 


80 


407 


412 


417 


422 


428 


433 


438 


443 


448 


453 


90 


458 


463 


468 


473 


478 


483 


•488 


493 


498 


503 



CIRCUMFERENCE OF WHEEL, 10.6 FEET. 




10 
20 
80 
40 
50 
60 
70 
80 
90 



5 
56 
105 
154 
204 
254 
304 
354 
403 
45 



1 



IC 
6( 

lie 

15S 
20S 
25S 
30S 
35S 
40e 
458 



8 



6 



8 



9 



15 
65 
115 
164 
214 
264 
314 
364 
413 
463 



2( 
7( 
120 
16S 
21S 
26S 
3U 
36S 
41^ 
46^ 



25 
75 
125 
174 
224 
274 
324 
374 
423 
473 



3C 
8C 
130 
17S 
22S 
278 
32S 
37S 
42^ 
47^ 



40 
•9( 
14( 
18S 
23^ 
28S 
33^ 
38S 
43^ 
488 



45 
95 
144 
194 
244 
294 
344 
393 
443 
493 



10 



50 
100 
149 
199 
249 
299 
349 
398 
448 
498 
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Table 20. — Converting wheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 10.7 FEET. 






1 


2 


3 


4 


O 


6 


7 


8 


9 


10 





5 


10 


15 


20 


25 


30 


35 


40 


44 


49 


10 


54 


59 


64 


69 


74 


79 


84 


89 


94 


99 


20 


104 


109 


114 


119 


123 


128 


133 


138 


143 


148 


30 


153 


158 


163 


168 


173 


178 


183 


188 


193 


198 


40 


203 


207 


212 


217 


222 


227 


232 


237 


242 


247 


50 


252 


257 


262 


267 


272 


277 


282 


287 


291 


296 


60 


301 


306 


311 


316 


321 


326 


331 


336 


341 


346 


70 


351 


356 


361 


366 


371 


375 


380 


385 


390 


395 


80 


400 


405 


410 


415 


420 


425 


430 


435 


440 


445 


90 


450 


454 


459 


464 


469 


474 


479 


484 


489 


494 



CIRCUMFERENCE OF WHEEL, 10.8 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 

■ 





5 


10 


15 


20 


24 


29 


34 


39 


44 


4^ 


10 


54 


59 


64 


68 


73 


78 


83 


88 


93 


98 


20 


103 


108 


113 


118 


122 


127 


132 


137 


142 


147 


30 


152 


156 


161 


166 


171 


176 


181 


186 


191 


196 


40 


200 


205 


210 


215 


220 


225 


230 


235 


240 


244 


50 


249 


254 


259 


264 


269 


274 


279 


283 


288 


293 


60 


298 


303 


308 


313 


318 


323 


328 


332 


337 


341 


70 


346 


351 


356 


361 


366 


371 


376 


381 


386 


391 


80 


396 


401 


406 


411 


416 


421 


425 


430 


435 


440 


90 


445 


450 


455 


460 


464 


469 


474 


479 


484 


489 



CIRCUMFERENCE OF WHEEL, 10.9 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


10 


15 


19 


24 


29 


34 


39 


44 


48 


10 


53 


58 


63 


68 


73 


78 


82 


87 


92 


97 


20 


102 


107 


111 


116 


121 


126 


131 


136 


141 


145 


30 


150 


155 


160 


165 


170 


175 


179 


184 


189 


193 


40 


197 


202 


207 


212 


217 


222 


227 


232 


237 


242 


50 


247 


252 


257 


261 


266 


271 


276 


281 


286 


290 


60 


295 


300 


305 


310 


315 


319 


324 


329 


334 


339 


70 


344 


349 


353 


358 


363 


368 


373 


378 


383 


387 


80 


392 


397 


402 


407 


411 


416 


421 


426 


431 


436 


90 


440 


445 


450 


455 


460 


465 


469 


474 


479 


484 



J 
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Table 20. — Converting wheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 11.0 FEET. 






1 


i 


3 


4 


o 


6 


7 


8 


9 


10 





5 


10 


14 


19 


24 


29 


33 


38 


43 


48 


10 


53 


57 


62 


67 


72 


76 


81 


86 


91 


96 


20 


101 


106 


110 


115 


119 


124 


129 


134 


139 


144 


30 


149 


154 


158 


163 


168 


173 


178 


182 


187 


192 


40 


197 


202 


206 


211 


216 


221 


225 


230 


235 


240 


oO 


245 


250 


254 


259 


263 


268 


273 


278 


283 


288 


60 


293 


298 


302 


307 


312 


317 


321 


326 


331 


336 


70 


341 


346 


350 


355 


360 


365 


369 


374 


379 


384 


80 


389 


394 


398 


403 


408 


413 


417 


422 


427 


432 


90 


437 


442 


446 


451 


. 456 


461 


465 


470 


475 


480 



CIRCUMFERENCE OF WHEEL, 11.1 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


10 


- 14 


19 


24 


29 


33 


38 


43 


48 


10 


52 


57 


62 


66 


71 


76 


81 


85 


90 


95 


20 


100 


104 


109 


114 


119 


124 


129 


133 


138 


143 


30 


147 


152 


157 


161 


166 


171 


176 


180 


185 


190 


40 


195 


200 


205 


209 


214 


219 


224 


229 


233 


238 


50 


243 


248 


252 


257 


262 


267 


271 


276 


281 


286 


60 


290 


295 


300 


305 


309 


314 


319 


324 


328 


333 


70 


338 


343 


347 


352 


357 


362 


367 


371 


376 


381 


80 


386 


390 


395 


400 


405 


409 


414 


419 


424 


428 


90 


433 


438 


443 


447 


452 


457 


462 


466 


471 


476 





CIRCUMFERENCE OF WHEEL, 11.2 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


9 


14 


19 


24 


28 


33 


38 


42 


47 


10 


52 


57 


62 


66 


71 


76 


80 


84 


89 


94 


20 


99 


104 


108 


113 


117 


122. 


127 


132 


137 


141 


30 


146 


151 


155 


160 


165 


169 


174 


179 


184 


188 


40 


193 


198 


203 


207 


212 


217 


222 


226 


231 


236 


bO 


240 


245 


250 


255 


259 


264 


269 


274 


278 


283 


60 


287 


292 


297 


302 


307 


312 


316 


321 


326 


330 


70 


334 


339 


344 


348 


353 


358 


363 


367 


372 


377 


80 


382 


386 


391 


396 


400 


405 


410 


415 


419 


424 


90 


429 


434 


438 


443 


447 


452 


456 


461 


466 


471 
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Table 20. — Converting wheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 11.3 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


9 


14 


19 


23 


28 


33 


37 


42 


47 


10 


51 


56 


61 


65 


70 


74 


79 


83 


88 


93 


20 


98 


103 


108 


112 


117 


122 


126 


131 


135 


140 


30 


145 


150 


154 


159 


164 


168 


173 


178 


183 


187 


40 


191 


196 


200 


205 


210 


215 


220 


224 


229 


234 


60 


238 


243 


248 


252 


257 


261 


266 


271 


276 


280 


60 


285 


290 


294 


299 


304 


308 


313 


318 


322 


327 


70 


332 


336 


341 


346 


350 


355 


360 


364 


370 


374 


80 


378 


383 


387 


392 


397 


402 


406 


411 


416 


420 


90 

■ 


425 


430 


434 


439 


444 


. 448 


453 


458 


462 


467 



CIRCUMFERENCE OF WHEEL, 11.4 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


9 


14 


18 


23 


28 


32' 


37 


42 


46 


10 


50 


56 


60 


65 


69 


74 


79 


. 83 


88 


93 


20 


97 


102 


107 


HI 


116 


120 


125 


129 


134 


139 


30 


143 


148 


152 


157 


162 


167 


171 


176 


180 


185 


40 


190 


195 


199 


204 


208 


213 


217 


222 


227 


231 


50 


236 


241 


245 


250 


255 


259 


264 


269 


273 


278 


60 


282 


287 


291 


296 


301 


306 


310 


315 


319 


324 


70 


329 


333 


338 


343 


347 


352 


357 


361 


366 


370 


80 


375 


380 


384 


389 


394 


398 


403 


407 


412 


417 


90 


421 


426 


431 


435 


440 


445 


449 


454 


458 


463 



CIRCUMFERENCE OF WHEEL, 11.5 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


9 


14 


18 


23 


28 


32 


37 


41 


46 


10 


50 


55 


59 


63 


68 


72 


77 


82 


87 


92 


20 


96 


101 


105 


110 


114 


119 


124 


128 


133 


138 


30 


.142 


147 


151 


156 


161 


165 


170 


174 


179 


184 


40 


188 


193 


197 


202 


207 


211 


216 


220 


225 


229 


50 


234 


239 


243 


248 


252 


257 


262 


266 


271 


275 


60 


280 


285 


289 


294 


298 


303 


308 


312 


317 


321 


70 


326 


331 


335 


340 


344 


349 


353 


358 


363 


367 


80 


372 


377 


381 


386 


390 


395 


399 


404 


409 


413 


90 


418 


422 


427 


432 


436 


441 


445 


450 


454 


459 
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Table 20. — Converting luheel revolutions into hundredths of a mile — Continued. 

CIRCUMFERENCE OF WHEEL, 11.6 FEET. 






1 


2 


3 


4 


o 


6 


7 


8 


9 


10 





5 


9 


14 


18 


23 


27 


32 


36 


41 


46 


10 • 


50 


55 


59 


64 


68 


73 


77 


82 


87 


91 


20 


96 


100 


104 


109 


114 


118 


123 


127 


132 


136 


80 


141 


146 


150 


155 


159 


164 


168 


173 


178 


182 


40 


187 


191 


196 


200 


205 


209 


214 


218 


223 


227 


50 


232 


237 


241 


246 


250 


255 


259 


264 


269 


273 


60 


278 


282 


287 


291 


296 


300 


305 


309 


314 


318 


70 


323 


328 


332 


337 


341 


346 


350 


355 


360 


364 


80 


369 


373 


378 


382 


387 


391 


396 


400 


405 


410 


90 


414 


419 


423 


428 


432 


437 


441 


446 


450 


455 



CIRCUMFERENCE OF WHEEL, 11.7 FEET. 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 





5 


9 


13 


18 


23 


27 


32 


36 


41 


45 


10 


50 


54 


59 


63 


68 


72 


77 


81 


86 


90 


20 


95 


99 


104 


108 


113 


117 


122 


126 


131 


135 


30 


140 


144 


149 


153 


158 


162 


167 


171 


176 


180 


40 


185 


189 


194 


198 


203 


207 


212 


217 


221 


225 


oO 


230 


235 


239 


244 


248 


253 


257 


262 


266 


271 


60 


275 


280 


284 


289 


293 


298 


302 


307 


311 


31^ 


70 


320 


325 


329 


334 


338 


343 


347 


352 


356 


361 


80 


365 


370 


374 


379 


383 


388 


392 


397 


401 


406 


90 


410 


• 415 


419 


424 


428 


433 


437 


442 


446 


451 



CIRCUMFERENCE OF WHEEL, 11.8 FEET. 






1 


2 


3 


4 


5 . 


6 


7 


8 


9 


10 





4 


9 


13 


18 


22 


27 


32 


36. 


40 


45 


10 


49 


53 


58 


62 


67 


72 


76 


80 


85 


89 


20 


94 


98 


103 


107 


112 


116 


121 


125 


130 


134 


30 


139 


143 


148 


152 


157 


161 


*165 


170 


174 


179 


40 


183 


187 


192 


197 


201 


206 


210 


215 


219 


223 


50 


228 


232 


237 


241 


246 


250 


255 


259 


264 


268 


60 


273 


277 


282 


286 


291 


295 


300 


304 


309 


313 


70 


317 


321 


326 


330 


335 


339 


344 


348 


353 


358 


80 


362 


367 


372 


376 


380 


385 


389 


393 


398 


402 


90 


407 


411 


416 


420 


425 


429 


434 


438 


443 


447 
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GEOORAPHIC TABLES AND 


FORMULAS 












CIBCUMrERENCE OF WHEEL. 


n.B rKET. 




■ 





1 


« 1 S 




« 




' 


« 


9 


,. 





i 


9 


13 


18 


22 


27 


31 


35 


40 


44 




10 


40 


53 


58 


62 


67 


71 


76 


80 


84 


- 89 




to 


H3 


m 


102 


107 


111 


115 


120 


124 


129 


133 




so 


138 


142 


146 


151 


155 


160 


164 


169 


173 


178 




40 


182 


187 


191 


195 


200 


204 


209 


213 


218 


222 




SO 


226 


231 


236 


240 


244 


249 


253 


258 


262 


266 




so 


271 


27d 


280 


284 


289 


2S3 


208 


302 


306 


311 




10 


315 


320 


324 


329 


333 


338 


342 


346 


350 


355 




so 


360 


364 


;«9 


373 


377 


382 


386 


391 


395 


399 




80 


404 


409 


413 


417 


422 


426 


431 


435 


440 


444 































CIRCUMFERENCE OF 


AHEEL 


12 FEET. 









1 « ■ , 1 . 






' 






10 





i 


9 


13 


18 


22 


26 


31 


35 


40 


44 


10 


48 


53 


57 


62 


66 


70 


75 


79 


84 


88 


so 


91 


96 


100 


104 


109 


113 


118 


122 


128 


132 


so 


138 


141 


145 


150 


154 


158 


163 


168 


172 


176 


40 


180 


185 


189 


194 


198 


202 


207 


211 


216 


220 


50 


224 


229 


233 


238 


242 


246 


261 


255 


260 


264 


e<j 


268 


273 


277 


281 


286 


290 


296 


299 


304 


308 


70 


:n2 


317 


321 


326 


330 


334 


339 


343 


348 


352 


80 


356 


361 


365 


370 


374 


378 


383 


388 


392 


396 


r 


400 


405 


409 


414 


41« 


422 


427 


431 


4:{6 


44U 







CIKCUMFEKENCE OF V 


HEEL 




ET. 









1 * 




* 






« 


8 


.0 


„ 


4 




13 


1 




6 


31 


^5 


c 


44 


lU 


48 


'•i 


S 


61 


66 


70 


5 


9 


8d 


87 


i« 


91 


96 


IK) 


lft> 


1» 


113 


118 


1 2 


1 6 


131 


SO 


135 


139 


144 


148 


153 


I'i 


161 


16.5 


1 


174 


40 


178 


183 


18 


19 


196 


^1 


205 


209 


14 


218 


to 


222 


2'> 


31 


235 


"40 


244 


4<1 


253 


-57 


262 


00 


266 


•> 


2 5 


2 1 


"83 


"88 


29" 


^6 


301 


306 


70 


310 


314 


31 S 


3 3 


327 


331 


33b 


340 


344 


349 


SO 


353 


«8 


36 


J66 


•\ 


37 


3 9 


i84 


388 


392 


•0 


397 


401 


405 


410 


414 


419 


423 


427 


432 


436 
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Table lO.—Ckmverting wheel revotvUons int 


o kundredthK 


/amifc— Conliimf.L 




J 


c 


RCUK 


ERENC 


6 


HEEL, 


\1-1 FEET. 

, 1 . 









4 


9 


13 


17 




26 


30 


35 


39 


4:f 


10 


48 


52 


56 


61 


65 


89 


74 


78 


82 


ST 


a» 


'91 


95 


100 


104 


108 


113 


117 


121 


126 


l.-(0 


80 


134 


138 


143 


14: 


151 


156 


160 


, 165 


169 


173 


M 


178 


182 


186 


191 


195 


199 


204 


208 


212 


216 


60 


221 


225 


230 


234 


238 


243 


247 


251 


256 


2tJ0 


*0 


264 


268 


273 


277 


281 


286 


290 


294 


299 


303 


70 


307 


312 


316 


320 


325 


329 


333 


338 


342 


346 


80 


351 


356 


359 


364 


368 


372 


377 


381 


3S5 


390 


M 


395 


399 


404 


408 


412 


417 


421 


425 


429 


4:ia 



After measurloK v 
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Table 21. — live-place logarithms of natural numbers. 
[Fractional change in a number corresponding to a change in its logarithm.] 

Computed from the formula, 

JN A log N 

N - M ' 

>M=modulus of common logarithms = 0.43429448. 



For 

AlogiV 

=» 1 unit in 


N 


For 

AlogiV 

s 4 units in 


N 
(in round 
numbers) 


Fourth Dlace 


4sVf 
4342945 


Fourth place • 


10*0 

fDooo 

10 

looiooo 


Fifth place '. . 


Fifth place 


Sixth place 


Sixth place 


Seventh place 


Seventh place 
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Table 21. — Five-place logarithms of natural numbers — Contmued. 



N. 


L. 


1 2 


8 


4 


6 


6 


7 


8 


9 




1 
2 
3 




00 000 30 108 


47 712 


60 206 


69 897 


77 815 


84 610 


90 309 


96 424 


00 000 
30 103 

47 712 


04 139 07 918 
32 222 34 242 
49 186 60 5l5 


11 394 
36 173- 
51 851 


14 613 
38 021 
63 148 


17 609 
39 794 
64 407 


20 412 
41 497 
65 630 


23 045 
43 136 
66 820 


25 627 
44 716 
67 978 


27 875 
46 240 
69 106 


4 

6 
6 


60 206 
69 897 
77 816 


61 278 62 325 
70 757 71 600 
78 533 79 239 


63 347 
72 428 
79 934 


64 345 
73 239 
80 618 


65 821 
74 036 
81 291 


66 276 
74 819 
81 954 


67 210 
76 687 
82 607 


68 124 
76 343 
83 251 


69 020 
83 885 


7 
8 
9 

10 

11 
12 
13 


84 610 
90 309 
95 424 


85 126 85 733 
90 849 91 381 
96 904 96 379 


86 832 
91 906 
96 848 


86 923 
92 428 
97 313 


87 606 
92 942 
97 772 


88 081 
93 450 
98 227 


88 649 
93 952 
98 677 


89 209 
94 448 
99 123 


89 763 
94 939 
99 564 


00 000 


00 432 00 860 


01 284 


01 703 


02 119 


02 631 


02 938 


03 342 


03 743 


04 139 
07 918 
11 394 


04 532 04 922 
06 279 08 636 
11 727 12 057 


05 308 
08 99; 
12 385 


05 690 
09 342 
12 710 


06 070 
09 691 
13 033 


06 446 
10 037 
13 364 


06 819 
10 380 
13 672 


07 188 
10 721 
13 988 


07 556 
11 069 
14 301 


14 
15 

16 


14 613 
17 609 
20 412 


14 922 16 229 
17 898 18 184 
20 683 20 952 


15 634 
18 469 
21 219 


15 836 
18 752 

21 484 


16 137 
19 033 

21 748 


16 435 
19 312 
22 011 


16 732 
19 590 
22 272 


17 026 
19 866 
22 531 


17 319 
20 140 
22 789 


17 
18 
19 

20 

21 
22 
23 


23 045 
25 627 
27 875 


23 300 23 653 
25 768 26 007 
28 103 28 330 


23 80^ 
26 245 
28 656 


24 055 
26 482 
28 780 


24 804 
26 717 
29 003 


24 651 
26 951 
29 226 


24 797 
27 184 
29 447 


25 042 
27 416 
29 667 


25 285 
29 885 


30 103 


30 320 30 535 


30 760 

~32"838~ 
34 830 
36 736 


30 963 

33 041 

35 025 

36 922 


31 175 


31 387 


31 597 


31 806 


32 016 


32 222 
34 242 
36 173 


32 428 32 634 
34439 34635 
36 361 36 549 


33 244 
35 218 
37 107 


33 445 
35 411 
37 291 


33 646 
35 603 
37 475 


33 846 
35 793 
37 658 


34 044 

35 984 
37 840 


24 
25 
26 


38 021 

39 794 
41 497 


38 202 38382 
89 967 40 140 
41 664 41 830 


38 561 

40 812 

41 996 


38 739 
40 483 
42 160 


38 917 
40 664 
42 325 


39 094 

40 824 
42 488 


39 270 

40 993 
42 651 


39 445 

41 162 

42 813 


39 620 

41 330 

42 975 


27 
28 
29 

80 

31 
32 
33 


43 136 

44 71J8 
46 240 


43 297 43 457 

44 871 45 025 
46 389 46 688 


43 616 

45 179 

46 687 


43 775 

45 332 

46 885 


43 933 

45 484 

46 982 


44 091 

46 637 

47 129 


44 248 

45 788 
47 276 


44 404 

45 939 

47 422 


44 660 

46 090 

47 567 


47 712 


47 857 48 001 


48 144 


48 287 


48 430 


48 672 


48 714 


48 855 


48 996 


49 136 

50 515 
51861 


49 276 49 415 

50 651 60 786 
61 983 52 114 


49 554 

50 920 
52 244 


49 693 
52 375 


49 831 

51 188 

52 504 


49 969 
61 322 
52 634 


50 106 

51 455 

52 763 


50 243 

51 587 

52 892 


50 379 

51 720 
53 020 


34 
35 
36 


53 148 

54 407 

55 630 


53 275 53 403 

54 531 54 664 
65 761 66 871 


53 529 

54 777 

55 991 


53 656 

54 900 
56 110 


53 782 

55 023 

56 229 


53 908 
55 145 
56' 348 


64 033 
56 267 
56 467 


54 158 
65 388 
56 585 


54 283 
56 609 
56 703 


37 
38 
39 

40 

41 
42 
43 


56 820 

57 978 
59 106 


56 937 57 054 
58 092 58 206 
69 218 69 329 


67 171 

68 320 
59 439 


67 287 

58 4^ 

59 560 


57 403 

58 646 

59 660 


67 619 
56 669 
69 770 


67 634 
58 771 
69 879 


57 749 

58 883 

59 988 


57 864 

58 995 
60 097 


60 206 


60 314 60 423 


60 531 


60 638 


60 746 


60 863 


60 959 


61 066 


61 172 


61 27§ 

62 325 

63 347 


61 384 61 490 

62 428 62 531 

63 448 63 548 


61 595 

62 634 

63 649 


61 700 

62 737 

63 749 


61 805 

62 839 

63 849 


61 909 

62 941 

63 949 


62 014 

63 043 

64 048 


62 118 

63 144 

64 147 


62 221 

63 246 

64 246 


44 
45 
46 


64 345 

65 821 

66 276 


64 444 64 642 
66 418 65 614 
66 370 66 464 


64 640 

65 610 

66 658 


64 738 

65 706 

66 652 


64 836 

65 801 

66 745 


64 933 

65 896 

66 839 


65 031 

65 992 

66 932 


65 128 

66 081 


66 225 

66 181 

67 117 


47 
48 
49 

60 


67 210 

68 124 

69 020 


is7 302 67 394 

68 215 68 305 

69 108 69 197 


67 486 

68 39| 

69 285 


67 578 

68 485 

69 373 


67 669 

68 574 

69 461 


67 761 

68 664 

69 648 


67 852 

68 753 

69 636 


67 943 

68 842 

69 723 


68 034 

68 931 

69 810 


69 897 


69 984 70 070 


70 157 


70 243 


70 329 


70 415 


70 501 


70 586 


70 672 


N. 


L. 


1 2 


3 


4 


5 


6 


7 


8 


9 


0° 1' = 60" 


S. 4. 68 557 T. 4. 68 557 


0°b'=^30(y' S. 


4. 68 557 T. 4. 


68 558 


2 »120 


4. 68 657 


4. 68 557 


6 =360 


4. 68 567 4. 


68 558 


3 =180 


4. 68 667 


4. 68 567 


7 =420 


4. 68 667 4. 


68 558 


4 «240 


4. 68 657 


4. 68 558 


8 =480 


4. 68 667 4. 


68 558 
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Table 21. — Five-place logarithms of natural numbers — Continued. 



N. 


L. 


1 


2 3 


4 


5 


6 


7 


8 


9 


60 

51 
52 
53 


69 897 


69 984 


70 070 70 157 


70 243 


70 329 


70 415 


70 501 


70 586 


70 672 


70 757 

71 600 

72 428 


70 842 

71 684 

72 509 


70 927 71 0J2 

71 767 71 850 

72 691 72 673 


71 096 

71 933 

72 754 


71 181 

72 016 
72 836 


71 265 

72 099 
72 916 


71 349 

72 181 
72 997 


71 433 

72 263 

73 078 


71 617 

72 346 

73 169 


54 
55 
56 


73 239 

74 036 
74 819 


73 320 

74 115 
74 896 


73 400 73 480 

74 194 74 273 
74 974 76 051 


73 660 

74 361 

75 128 


73 640 


73 719 

74 607 
76 282 


73 799 

74 586 

75 368 


73 878 


73 957 

74 741 

75 6U 


57 
58 
59 

60 

61 
62 
63 


75 687 


75 664 

76 418 

77 159 


75 740 76 8l5 

76 492 76 667 

77 232 77 305 


75 891 

76 641 

77 379 


76 967 

76 716 

77 452 


76 042 

76 790 

77 626 


76 118 

76 864 

77 597 


76 193 
76 938 
77.670 


76 268 

77 012 
77 743 


77 815 


77 887 


77 960 78 032 


78 104 


78 176 


78 247 


78 319 


78 390 


78 462 


78 533 

79 239 
79 934 


78 604 

79 309 

80 003 


78 675 78 746 

79 379 79 449 

80 072 80 140 


78 817 

79 618 

80 209 


78 888 

79 688 

80 277 


78 968 

79 667 

80 346 


79 029 

79 727 

80 414 


79 099 

79 796 

80 482 


79 169 

79 8^ 

80 560 


64 
65 
66 


80 618 

81 291 
81 954 


80 686 

81 358 

82 020 


80 764 80 821 

81 426 81 491 

82 086 82 161 


80 889 

81 658 

82 217 


80 966 

81 624 

82 282 


81 023 

81 690 

82 347 


81 090 

81 757 

82 413 


81 158 

81 823 

82 478 


81 224 

81 889 

82 643 


67 
68 
69 

70 

71 
72 
73 


82 607 

83 251 
83 886 


82 672 

83 3lS 
83 948 


82 737 82 802 

83 378 83 442 

84 Oil 84 073 


82 866 

83 606 

84 136 


82 930 

83 669 

84 198 


82 995 

83 632 

84 261 


83 059 

83 696 

84 323 


83 123 

83 769 

84 386 


83 187 

83 822 

84 448 


84 510 


84 572 


84 634 84 696 


84 767 


84 819 


84 880 


84 942 


86 003 


85 065 


86 126 
86 733 
86 332 


85 187 

85 794 

86 392 


85 248. 86 309 

85 854 86 914 

86 451 86 510 


85 370 

86 974 
86 570 


85 431 

86 034 
86 629 


86 491 
86 094 
86 688 


86 652 
86 163 
86 747 


85 612 

86 213 
86 806 


85 673 

86 273 
86 864 


74 
75 
76 


86 923 

87 606 

88 081 


86 982 

87 664 

88 138 


87 040 87 099 

87 62? 87 679 

88 196 88 252 


87 157 

87 737 

88 309 


87 216 

87 796 

88 366 


87 274 

87 852 

88 423 


87 332 

87 910 

88 480 


87 390 

87 967 

88 536 


87 448 

88 024 
88 693 


77 
78 
79 

80 

81 
82 
83 


88 649 

89 209 
89 763 


88 70$ 

89 266 
89 818 


88 762 88 818 

89 321 89 376 
89 873 89 927 


88 874 

89 432 
89 982 


88 930 

89 487 

90 037 


88 986 

89 642 

90 091 


89 042 

89 597 

90 146 


89 098 
89^^53 

90 200 


89 154 

89 708 

90 255 


90 309 


90 363 


90 417 90 472 


90 626 


90 680 


90 634 


90 687 


90 741 


90 795 


90 849 

91 381 
91 908 


90 902 

91 434 
91 960 


90 956 91 009 

91 487 91 540 

92 012 92 065 


91 062 

91 593 

92 117 


91 11? 

91 645 

92 169 


91 169 

91 698 

92 221 


91 222 

91 751 

92 273 


91 275 

91 803 

92 324 


92 376 


84 
85 
86 


92 428 

92 942 

93 450 


92 480 
92993 

93 500 


92 631 92 683 

93 044 93 095 
93 661 93 601 


92 634 

93 146 
93 661 


92 686 

93 197 
93 702 


92 737 

93 247 
93 762 


92 788 

93 298 
93 802 


92 840 

93 349 
93 852 


92 891 

93 399 
93 902 


87 
88 
89 

90 

91 
92 
93 


93 952 

94 448 
94 939 


94 002 
94 498 
94 988 


94 062 94 101 
94 647 • 94 59$ 
96 036 95 086 


94 16; 
94 645 
96 134 


94 201 

94 694 

95 182 


94 250 

94 743 

95 231 


94 300 

94 792 

95 279 


94 349 

94 841 

95 328 


94 399 
94 890 
96 376 


95 424 


95 472 


95 521 95 569 


96 6 


17 
S7 


96 665 


95 713 


95 761 


96 809 


96 856 


95 904 

96 379 
96 848 


95 962 

96 426 
96 896 


95 999 96 047 

96 473 96 620 
96 942 96 988 


96 0< 

96 5( 

97 o; 


96 142 

96 614 

97 081 


96 190 

96 661 

97 128 


96 237 

96 708 

97 174 


96 284 

96 755 

97 220 


96 332 

96 802 

97 267 


94 
95 
96 


97 313 

97 772 

98 227 


97 359 

97 818 

98 272 


97 405 97 451 

97 864 97 909 

98 318 98 363 


97 497 

97 956 

98 408 


97 643 

98 000 
98 463 


97 589 

98 046 
98 498 


97 635 

98 091 
98 643 


97 681 

98 137 

98 688 


97 727 

98 182 
98 632 


97 
98 
99 

100 


98 677 

99 123 
99 564 


98 722 

99 167 
99 607 


98 767 98 81} 

99 211 99 265 
99 651 99 696 


98 856 

99 300 
99 739 


98 900 

99 344 
99 782 


98 945 

99 388 
99 826 


98 989 

99 432 
99 870 


99 034 
99 476 
99 913 


99 078 
99 520 
99 957 


00 000 


00 043 


00 087 00 130 


00 173 


00 217 


00 260 


00 303 


00 346 


00 389 


N. 


L. 


1 


2 3 


4 


6 


6 


7 


8 


9 


0° 9' = 54(y' 


S. 4. 68 557 T. 4. 68 558 


0° 13' = 780". S. 


4. 68 657 T. 4. 


68 658 


10 =600 


4. 68 667 •4. 68 668 


14 -=1 


»40 


4. 68 667 4. 


68 668 


11 =660 


4. 68 657 4. 68 568 


16 =1 


m 


4. 68 657 4. 


68 668 


12 =720 


4. 68 667 4. 68 668 


16 =J 


»60 


4. 68 557 4. 


68 668 
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Tablb 21. — Five-place logarithms of natural numbers — Continued. 



N. 


L. 


1 


2 


3 


4 


6 


6 


7 


8 9 


P. 


P. 




100 

101 


00 000 


043 


087 


130 


173 


217 


260 


303 


846 389 


44 


48 


48 


432 


476 


618 


56i 


604 


647 


689 


732 


775 817 


102 


860 


903 


94S 


988*030 1 


*072« 


115 


*167 «199 «242 | 


1 


4/4 

8/8 


4/3 
8,6 


4,2 


103 


01 284 


326 


368 


410 


452 


494 


536 


678 


620 662 


2 


4 

8,4 


104 


7a< 


74^ 


787 


828 


870 


91? 


963 


995 


«036«078 


3 
4 


13,2 
17^ 
22,0 
26,4 


12,9 
17,2 
21,5 
25,8 


12,6 
16,8 
21/) 
25,2 


106 


02 119 


160 


202 


243 


284 


326 


366 


407 


449 490 


5 


106 


531 


672 


612 


663 


694 


735 


776 


816 


867 898 


6 


. 107 


938 


979«019 


*060 


*100 


«UU 


181 4i222 


4(262 4,302 


7 
8 


30,8 
36,2 


30,1 
34,4 
38,7 

40 


29,4 
33,6 
37,8 

80 


108 


03 342 


383 


423 


468 


603 


643 


583 


623 


663 703 


9 


»9.6 


109 
110 

111 


743 


782 


822 


862 


902 


941 


981 «021 «060 «100 


41 


04 139 


179 


218 


258 


297 


336 


376 


4l6 


464 493 


632 


671 


610 


6gO 


689 


727 


766 


805 


844 883 


112 


922 


961 


999 *038 *077 | 


415* 


164 


*192 4i231 *269 | 


1 


4A 


4,0 
8,0 


3/9 


113 


06 808 


346 


386 


423 


461 


500 


538 


676 


614 652 


2 


*/■*■ 

8,2 

4 ^^ t% 


7,8 


114 


690 


729 


767 


80g 


843 


881 < 


918 


966 


994*032 


. 3 
4 


12,3 
16,4 


12,0 
16,0 


11,7 
15,6 


116 


06 070 


108 


146 


183 


221 


258 


296 


333 


371 408 


5 


20,5 
24,6 


20/) 
24,0 


19,5 
28,4 


116 


446 


483 


521 


668 


696 


633 


670 


707 


744 781 


6 


117 


819 


86§ 


893 


930 


967 


«004«041 


»078 


♦ll5 *161 


7 
8 


28,7 
32,8 


28,0 
32,0 


27,3 
31,2 


U8 


07 188 


225 


262 


298 


335 


372 - 


108 


445 


482 618 


9 




36,0 
87 


35,1 
86 


119 
180 

121 


655 


691 


628 


664 


700 


737 


773 


809 


846 882 


V 1 1~ 

88 


918 


954 


990 «027 *063 


«099 « 


135 «171 «207 ,243 


08 279 


314 


360 


386 


422 


458 


493 


529 


665 60Q 


122 


636 


672 


707 


743 


778 


814 


M9 


884 


920 966 


1 


3,8 
7,6 

•4 1 J 


3,7 
7/4 

^4 ■« 


3,6 
7,2 

4 /\ c% 


123 


991 *026 *061 «096 *132 


*167 «202 «237 «272 «307 


2 


124 


09 342 


377 


412 


447 


482 


'617 . 


562 


587 


621 656 


3 

4 


11,4 
15,2 
19,0 
22,8 


11,1 
14,8 
18,5 
22,2 


10,8 
14,4 
18,0 
21,6 


126 


691 


726 


760 


795 


830 


864 J 


B99 


934 


968«003 


5 


126 


10 037 


072 


106 


140 


175 


209 ' 


243 


278 


312 346 


6 


127 


380 


4l5 


449 


483 


517 


651 i 


585 


619 


653 687 


7 
8 


26,6 
30,4 


25,9 
29,6 
33,8 

84 


25,2 
28,8 
32,4 

88 


128 


721 


756 


789 


823 


857 


890 


924 


958 


992*025 


9 


34.2 


129 
180 

131 


11059 


093 


126 


160 


193 


227 ' 


261 


294 


327 361 


86 


394 


428 


461 


494 


628 


561 . 


594 


628 


661 694 


727 


760 


793 


826 


860 


893 


926 


959 


992*024 


132 


12 057 
385 


090 


1?3 


156 


189 


222 ' 


254 


287 


320 352 


1 


3/6 
7/0 


3,4 

6,8 


3,3 
6,6 


133 


418 


460 


483 


616 


548 i 


581 


613 


646 678 


2 


134 


710 


743 


775 


808 


840 


872 


905 


937 


969*001 


3 

4 


10,5 
14,0 


10,2 
13,6 
17,0 
20,4 


9,9 
13,2 


186 


13 033 


066 


098 


130 


162 


194 : 


22^ 


268 


290 322 


5 


17,5 


16,6 
19,8 


136 


364 


386 


418 


460 


481 


613 


545 


577 


609 640 


6 


21,0 


137 


672 


704 


735 


767 


799 


830 . 


862 


893 


925 966 


7 
8 


24,5 
28,0 
31^ 


23,8 
27,2 
30,6 


23,1 
26,4 
29,7 


138 


988«019 


♦061 #08? #114 1 


*^S* 


176 ^208 


*239 *270 


9 


139 
140 

141 


14 301 


333 


364 


396 


426 


457 - 


189 


520 


551 582 


82 


81 


80 


613 


^ 


675 


706 


737 


768 


799 


829 


860 891 


922 


953 


983 *014 


*045 


♦076 » 


106 «137 *168 *198 | 


142 


15 229 


269 


290 


320 


361 


381 


41? 


442 


473 503 


1 


3,2 


3,1 
6,2 


3,0 
6,0 


143 


534 


564 


694 


62g 


656 


685 


715 


746 


776 806 


2 


144 


836 


866 


897 


927 


957 


987 #017 *047 *077 #107 


3 
4 


9,6 
12,8 


9,3 
12,4 


9,0 
12,0 


146 


16 137 


167 


19? 


227 


266 


286 ; 


316 


346 


370 406 


5 


# 

16i) 




16,6 


15/) 


146 


436 


466 


496 


624 


654 


584 


513 


643 


673 702 


6 


19,2 


18,6 


18,0 


147 


732 


761 


791 


820 


850 


879 ' 


909 


938 


967 997 


7 
8 


22,4 
25,6 


21,7 
24,8 


21,0 
24,0 
27,0 


148 


17 026 


056 


085 


114 


14? 


173 • 


202 


231 


260 289 


9 


28.8 


27,9 


149 
loO 


319 


348 


377 


406 


435 


464 ' 


493 


522 


551 580 


" , — 


# 


609 


638 


667 


696 


725 


754 


782 


811 


840 869 


N. 


L. 


1 


2 


3 


4 


5 




7 


8 9 


P. 


P. 




0°16 


' = 960^' 


' S. 4. 68 567 


T. 4. 6 


« 558 


0° 21' 


= 1260" S. 


4. 68 657 T 


.4. 68 668 


17 


=> 1020 


4. 68 557 


4. 6 


» 658 





22 


- 1320 


4. 68 667 


4. 68 668 


18 


= 1080 


4. 68 557 


4. 6 


«558 





23 


= 1380 


4. 68 557 


4. 68 568 


19 


» 1140 


4. 68 557 


4. € 


«558 





24 


» 1440 


4. 68 557 


4. 68 668 


20 


- 1200 


4. 68 557 


4. 6 


«558 





25 


= 1500 


4. 68 557 


4. 68 568 



46061—08 9 



M^ 
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Table 21. — Mve-place logarithms of natural numbers — Continued. 




N. 


L. 


1 2^ 


3 


4 


5 


6 


7 8 9 


P. P. 


160 

161 


17 609 


638 667 


696 


72S 


754 


782 


811 840 869 


20 9ft 


898 


926 95§ 


984 


*013 


*041 #079 


«099 #127 #156 


152 


18 184 


213 241 


270 


298 


827 


366 


384 412 441 


Mv mO 


153 


469 


498 626 


654 


583 


611 


639 


667 696 724 


1 
2 


2,9 2,8 
5,8 5,6 


164 


752 


780 808 


837 


86§ 


893 


921 


949 977 ♦OOS 


3 


8,7 8,4 


155 


19 033 


061 089 


117 


146 


173 


201 


229 257 285 


4 


11,6 11,2 


156 


312 


340 368 


396 


424 


451 


479 


607 635 662 


6 
6 


14,6 14,0 
17,4 16,8 


157 


590 


618 645 


673 


700 


728 


766 


783 81J 838 


7 


20,3 19,« 


158 


866 


893 921 


948 


976 


»003« 


030 


*068 *086 *112 


8 


23,2 22,4 


159 
160 

161 


20 140 


167 194 


222 


249 


276 


303 


330 358 38S 


9 


26,1 26,2 


412 


439 466 


493 


520 


648 


675 


602 629 666 


27 26 


683 


710 737 


763 


790 


817 


844 


871 89§ 925 


162 


962 


978«006 
246 272 


«032 


*069 


«086« 


112 


*139 «165 «192 


163 


21 219 


299 


325 


362 


378 


405 431 468 


If 


2,7 2,6 


















2 


5,4 6,2 


164 


484 


611 537 


664 


590 


617 


643 


669 696 722 


3 


8,1 7,8 


165 


748 


775 801 


827 


85^ 


880 


906 


932 958 985 


4 


10,8 10,4 


166 


22 Oil 


037 063 


089 


115 


141 


167 


194 220 246 


5 
6 


13,5 13,0 
16,2 15,6 


167 


272 


298 324 


360 


376 


401 


427 


463 479 506 


7 


18,9 18,2 


168 


631 


557 583 


608 


634 


660 


686 


712 737 768 


8 


21,6 20,8 


169 
170 
171 


789 


814 840 


866 


891 


917 


943 


968 994«019 


9 


24,3 23,4 


23 04S 


070 096 


121 


147 


172 


198 


223 249 274 


So 


300 


325 350 


376 


401 


426 


462 


477 602 528 


172 


653 


578 603 


629 


654 


679 


704 


729 754 779 


MfJ 


173 


80g 


830 865 


880 


906 


930 


955 


980 *005 «030 


1 
2 


2,5 
5,0 


174 


24 06g 


080 105 


130 


156 


180 


204 


289 254 279 


3 


7,5 


176 


304 


329 363 


37§ 


403 


428 


452 


477 502 527 


4 


10,0 


176 


661 


576 601 


626 


660 


674 


699 


724 748 773 


5 
6 


12,5 
15,0 


177 


797 


822 846 


87; 


895 


920 


944 


969 993 «018 


7 


17,5 


178 


26 04? 


066 091 


115 


139 


164 


188 


212 237 261 


8 


20,0 


179 
180 

181 


285 


310 334 


368 


382 


406 


431 


455 479 503 


9 


22,6 


527 


551 575 


600 


624 


648 


672 


696 720 744 


24 2ft 


768 


792 816 


840 


864 


888 


9J2 


935 959 983 


182 


26 007 


031 05g 


079 


102 


126 


160 


174 198 221 


mlK a>V 


183 


269 293 


316 


340 


364 


387. 


411 435 468 


1 


2,4 2,3 


















2 


4,8 4,6 


184 


482 


506 629 


553 


576 


600 


623 


647 670 694 


3 


7,2 6,9 


185 


717 


741 764 


788 


811 


834 


868 


881 905 928 


4 


9,6 9,2 


186 


951 


975 998 *021 «046 


*068« 


091 


«114 #138 #161 


5 
6 


12,0 11,5 
14,4 13,8 
16,8 16,1 


187 


27 184 


207 231 


264 


277 


300 


323 


346 370 393 


7 


188 


416 


439 462 


486 


508 


531 


554 


577 600 623 


8 


19,2 18,4 


189 
190 

191 


646 


669 692 


716 


738 


761 


784 


807 830 862 


9 


21,6 20,7 


875 


898 921 


944 


967 


989 « 


012 «035 *058 «081 


22 21 


28 103 


126 149 


171 


194 


217 


240 


262 285 307 


192 


330 


363 376 


398 


421 


443 


466 


488 6i; 533 


M •* mm JL 


193 


666 


678 601 


623 


646 


668 


691 


713 735 758 


1 


2,2 2,1 


















2 


4,4 4,2 


194 


780 


803 825 


847 


870 


892 


914 


937 959 981 


3 


6,6 6,3 


195 


29 003 


026 048 


070 


092 


116 


137 


159 181 203 


4 


8,8 8,4 


196 


226 


248 270 


292 


314 


336 


368 


380 403 425 


5 
6 


11,0 10,5 
13,2 12,6 


197 


447 


469 491 


613 


636 


557 


679 


601 623 646 


7 


15,4 14,7 


198 


667 


688 710 


732 


754 


776 


798 


820 842 863 


8 


17,6 16,8 


199 
800 




907 929 


961 


973 


994 4 


016 4c038 «060 «081 
233 256 276 298 


9 


19,8 18,9 


30 103 


125 146 


168 


190 


211 




N. 


L. 


1 2 


3 


4 


5 


6 


7 8 9 


P. P. 


0° 25^ => 1500" S. 4. 68 667 T. 4. 6« 


; 658 


0° 30' = 1800" S. 


4. 68 557 T. 4. 68 669 


26 = 1560 


4. 68 557 


4. 68 


; 668 





31 = 1860 


4. 68 557 4. 68 569 


27 = 1620 


4. 68 657 . 


4. 68 


; 558 





32 = 1920 


4. 68 557 4. 68 559 


28 » 1680 


4. 68 567 


4. 6* 


; 558 





33 = 1980 


4. 68 657 4. 68 659 


29 - 1740 


4. 68 557 


4. 6£ 


;658 





34 = 2040 


4. 68 667 4. 68 569 
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Tablb 21. — Five-place logarithms of ruxtural numbers — Continued. 



N. 


L. 


1 


2 3 


4 


5 


6 


7 8 9 


P. P. 


200 

201 
202 
203 


30 103 


125 


146 168 


190 


211 


233 


255 276 298 




750 


341 
557 
771 


363 384 
578 600 
792 814 


406 
62; 


428 
643 
856 


449 
664 
878 


471 492 514 
686 707 728 
899 920 942 


1 
2 


22 21 

2,2 2,1 
4,4 4,2 


204 
205 
206 


31 175 

387 


984 *006 «027 *048 
197 218 289 260 
408 429 450 471 


«069«091 
281 302 
492 613 


«112 «13§ *154 
323 34$ 366 
634 565 576 


3 
4 
5 
6 


6,6 6,3 

8,8 8,4 

11,0 10,5 

13,2 12,6 


207 
208 
209 

210 

211 
212 
213 


597 

806 

32 015 


618 
827 
035 


639 660 
848 869 
056 077 


681 
890 
098 


702 
911 
118 


723 
931 
139 


744 765 785 
962 973 994 
160 181 201 


7 
8 
9 


16,4 14,7 
17,6 16,8 
19,8 18,9 


222 


243 


263 284 


305 


325 


346 


366 387 408 




428 
634 
838 


449 

654 

868 


469 490 
675 695 

879 899 


919 


531 
736 
940 


562 
756 
960 


572 693 613 
777 797 818 
980 *001 *021 


1 
2 


20 

2,0 
4,0 


214 
215 
216 


33 041 
24i 
445 


062 
264 
465 


082 102 
284 304 
486 606 


122 
325 
626 


646 


666 


18? 20? 224 
686 606 626 


3 
4 
5 
6 


6,0 

8,0 

10,0 

12,0 


217 
218 
219 

220 

221 
222 
223 


646 

846 

34 044 


666 
866 
064 


68$ 70$ 
885 905 
084 104 


124 


74$ 
945 
143 


766 
965 
163 


786 806 826 
985«005 «025 
183 208 223 


7 
8 
9 


14,0 
16,0 
18,0 


242 


262 


282 301 


321 


341 


361 


380 400 420 




439 
830 


459 
665 
850 


479 498 
674 694 
869 889 


518 
713 
908 


537 
733 
928 


557 
753 
947 


677 596 616 
772 792 81J 
967 986 «005 


1 
2 


19 

1/9 
8,8 


224 
226 
226 


35 026 
218 
411 


044 
238 
430 


064 083 
257 276 
449 468 


10? 
296 

488 


122 
315 
607 


141 
334 
626 


160 180 199 
363 372 392 
645 564 583 


3 
4 
6 
6 


6,7 

7,6 

9,5 

11/4 


227 
228 
229 

280 

231 
232 
233 


603 
793 
984 


622 641 660 679 

813 832 851 870 

«003 «021 «040 «059 


698 

889 

♦078, 


717 736 755 774 
908 927 946 965 
.097 #116 ♦136 454 


7 
8 
9 


13,3 
16,2 
17,1 


36 173 


192 


211 229 


248 


267 


286 


305 324 342 




361 
549 
736 


380 
568 
754 


399 418 
686 m 
773 791 


436 
624 
810 


455 
642 
829 


474 
661 
847 


493 511 630 
680 698 717 
866 884 903 


1 
2 


18 

1/8 
3,6 


234 
236 
236 


922 

37 107 

291 


310 


959 977 
144 162 
328 346 


996 
365 


*014 *033 «051 «070 «088 
199 218 236 264 273 
383 401 420 438 457 


3 
4 
6 
6 


5,4 

7,2 

9,0 

10,8 


237 
238 
239 

240 

241 
242 
243 


475 
658 
840 


493 
676 
858 


511 530 
694 712 

876 894 


548 
731 
912 


566 
749 
931 


586 

767 
949 


60? 621 639 
785 803 822 
967 985*003 


7 
8 
9 


12,6 
14,4 
16,2 


38 021 


039 


057 075 


093 


112 


180 


148 166 184 




202 
382 
561 


220 
399 

678 


238 25§ 
417 435 
596 614 


274 
453 
632 


292 
471 
650 


310 

489 
668 


328 346 364 
607 625 543 
686 703 721 


1 
2 


17 

1/7 
3,4 


244 
246 
246 


739 

917 

39 094 


767 
934 
111 


775 792 
952 970 
129 146 


810 
987 
164 


82$ 846 863 881 899 

«005 *023 «041 «068 «076 

182 199 217 235 262 


3 
4 
5 
6 


6,1 

6,8 

8,5 

10,2 


247 
248 
249 

260 


279 
445 
620 


287 
463 
637 


305 322 
480 498 
655 672 


516 
690 


368 
533 
707 


* 

724 


393 41Q 428 
668 585 602 
742 759 777 


7 
8 
9 


11,9 
13,6 
15,3 


794 


811 


829 846 


863 


881 


898 


915 9:^3 950 




N. 


L. 


1 


2 3 


4 


5 


6 


7 8 9 


P. P. 


0°33 
34 
36 
36 
37 


' = 1980" 
= 2040 
= 2100 
= 2160 
= 2220 


S. 4 
4 
4 
4 
4 


. 68 557 T. 4. « 
. 68 557 4. 61 
. 68 567 4. « 
. 68 657 4. 61 
. 68 557 4. 6J 


i 669 
i 669 
3 669 
3 559 
i 659 


0° 38' = 2280^' S. 4. 68 657 T. 4. 68 559 
39 = 2340 4. 68 667 4. 68 659 
40 =2400 4. 68 657 4. 68 669 
41 = 2460 4. 68 656 4. 68 560 
42 = 2550 4. 68 556 4. 68 560 
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Table 21. — Five-place logarithms ofnaiufal numbers — Continued. 




N. 


L. 


1 


2 3 4 


5 6 7 


8 9 


P 


. P. 


260 

251 


39 794 


811 


829 846 863 


881 898 915 


933 960 


^ 


18 


967 


985 


♦002 ^019 *037 


*054 *071 «088 


♦106 ^123 


252 


40 140 


157 


17S 192 209 


226 243 261 


278 295 


1 


1/8 


253 


312 


329 


346 364 381 


398 415 432 


449 466 


2 
3 


3,6 
5/4 


254 


483 


500 


518 53^ 562 


669 58G 603 


620 637 


4 


7/2 


255 


654 


671 


688 705 722 


739 766 773 


790 807 


5 


9/0 


256 


824 


841 


858 875 892 


909 926 943 


960 976 


6 

7 


10/8 
12,6 


257 


993*010 


*027 4c044 «061 


*078 *096 *111 


♦128 ^145 


8 


14/4 


258 


41 162 


179 


196 212 229 


246 263 280 


296 313 


9 


16/2 


259 
260 
261 


330 


347 


363 380 397 


414 430 447 


464 481 




17 


497 


614 


531 547 564 


681 597 614 


631 647 


664 


681 


697 714 731 


747 764 780 


797 814 


262 


830 


847 


863 880 896 


913 929 946 


963 979 


1 


1/7 


263 


996 


«012 *029 «045 *062 1 


♦078 ^095 #111 


♦127 ^144 


2 


3/4 

C 4 


264 


42 160 


177 


193 210 226 


243 269 275 


29? 308 


3 
4 


6/1 
6/8 


265 


325 


341 


857 374 390 


406 423 439 


456 472 


6 


8/6 


266 


488 


604 


521 537 553 


570 586 602 


619 635 


6 


10/2 


267 


651 


667 


684 700 716 


732 749 766 


781 797 


7 
8 


11/9 
13/6 


268 


813 


830 


846 862 878 


894 911 927 


943 969 


9 


15/3 


269 
270 

271 


975 


991 «008 «^24 *040 | 


«066 ♦072 ♦OSS 


♦104 «120 




16 


43 136 


162 


169 185 201 


217 233 249 


265 281 


297 


313 


329 345 361 


377 393 409 


425 441 


272 


457 


473 


489 506 621 


637 563 669 


584 600 






273 


616 


632 


648 664 680 


696 712 727 


743 769 


1 


1/6 


# 












2 


3/2 


274 


775 


791 


807 823 838 


854 870 886 


902 917 


3 


4/8 


275 


933 


949 


965 981 996 


♦012 ^028 ^044 ♦059 ♦075 | 


4 

■r 


6/4 


276 


44 091 


107 


122 138 154 


170 185 201 


217 232 


5 
6 


8/0 

9/6 

l]/2 


277 


248 


264 


279 295 311 


326 342 358 


373 389 


7 


278 


404 


420 


436 451 467 


483 498 514 


629 645 


8 


12,8 


279 

280 " 

281 
282 


560 


576 


592 607 623 


638 664 669 


685 700 


9 

• 


14/4 
16 


716 


731 


747 762 778 


793 809 824 


840 866 


871 
45 02§ 


886 
040 


902 917 932 
056 071 086 


948 963 979 
10? 117 133 


994 ♦OlO 
148 163 


283 


179 


194 


209 225 240 


266 271 286 


301 317 


1 


1/5 


284 


332 


347 


362 378 39? 


408 423 439 


454 469 


2 
3 


3/0 
4/5 • 


285 


484 


5oo 


515 530 546 


561 576 691 


606 621 


4 


6/0 


286 


637 


662 


667 682 697 


712 728 743 


758 773 


5 


7/5 


287 


788 


803 


818 834 849 


864 879 894 


909 924 


6 

7 


9/0 
10/5 


288 


939 


954 


969 984 «000 


♦Ol5 *030 ♦045 
165 180 1^ 


♦060 ^075 


8 


12,0 


289 
290 
291 


46 090 


105 


120 135 150 


210 225 


9 

* 


13,5 


240 


25S 


270 285 300 


315 330 345 


359 374 


389 


404 


419 434 449 


464 479 494 


609 523 


292 


538 


653 


568 683 698 


613 627 642 


657 672 




14 


293 


687 


702 


716 731 746 


761 776 790 


806 820 


1 


1,4 


294 


835 


85o 


864 879 894 


909 923 93$ 


953 967 


2 


2/8 


295 


982 


997 *012 *026 «041 | 


♦056 ^070 ^085 ♦lOO ^114 


3 


4/2 


296 


47 129 


144 


159 173 188 


202 217 232 


246 261 


4 
.5 


6/6 
7/0 


297 


276 


290 


305 319 334 


349 363 378 


392 407 


6 


8/4 


298 


422 


436 


451 465 480 


494 609 624 


538 653 


7 


9,8 


299 
800 


667 


582 


696 611 626 


640 664 669 


683 698 


8 
9 


11,2 
12,6 


712 


727 


741 756 770 


784 799 813 


828 842 


1 


N. 


L. 


1 


2 3 4 


5 6 7 


8 9 


P 


. P. 


0° 41 


'= 2460" 


S. 4 


. 68 556 T. 4. € 


>8 560 


0°46' 


= 2760" S. 


4. 68 556 ' 


r. 4. 68 660 


42 


= 2520 




. 68 556 4. 6 


►8 560 


47 


= 2820 


4. 68 666 


4. 68 560 


43 


= 2580 




. 68 656 4. 6 


>8 660 


48 


= 2880 


4. 68 656 


4. 68 560 


44 


=> 2640 




. 68 556 4. 6 


»8 560 


49 


= 2940 


4. 68 556 


4. 68 560 


45 


- 2700 




. 68 566 4. 6 


i8 560 


50 


= 3000 


4. 68 556 


4. 68 561 
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Table 21. — Five-place logarithrm of natural numbers — Continued. 



N. 


L. 


12 3 


4 


5 


6 


7 


8 9 


P 


.P. 


800 

301 
302 
803 


47 712 


727 741 756 


770 


784 


799 


813 


828 842 






857 

48 001 

144 


871 885 900 
015 029 044 
159 173 187 


914 
068 
202 


929 
073 
216 


948 
087 
230 


968 
101 
244 


972 986 
116 130 
259 273 


304 
305 
306 

807 
308 
309 

810 

311 
312 
313 


287 302 316 330 
430 444 458 473 
572 586 601 615 

71i 728 742 756 
856 869 883 897 
996 *010 »024 4,038 

49 136 150 164 178 


344 

487 
629 

770 

911 

«052 


359 
501 
643 

785 

926 

♦066 ♦ 


37? 
515 
657 

799 
940 
080 


387 401 416 
530 544 558 
671 686 700 

813 827 841 

954 968 982 

♦094 ^108 ^122 


1 
2 
3 
4 
5 
6 
7 
8 
9 


16 

1/6 

3,0 

4,6 

6/0 

7/6 

9,0 

10,5 

12,0 

13,5 


192 


206 


220 


234 


248 262 


276 
415 
554 


290 304 318 
429 443 457 
568 682 596 


332 
471 
610 


346 
485 
624 


360 
499 
638 


374 
613 
651 


388 402 
527 541 
665 679 


314 
315 
316 


698 
831 
969 


707 721 734 748 
845 859 872 886 
982 996 #010 #024^ 


762 

900 

♦037 ♦ 


776 790 
914 927 
051 ♦065 


803 817 

941 955 

♦079 #092 


1 


14 

1/4 


317 
318 
319 

820 

321 
322 
323 


50 106 
243 
379 


120 133 147 
256 270 284 
393 406 420 


161 
297 
433 


174 
311 
447 


188 
325 
461 


202 
338 
474 


215 229 
362 366 
488 501 


1 
3 
4 
5 
6 
7 
8 
9 


2,8 
4,2 
6,6 
7,0 
8,4 
9,8 
11,2 
12,6 


515 

651 
786 
920 


529 542 556 


669 


583 


696 


610 


623 637 


664 678 691 
799 813 826 
934 947 961 


706 
840 
974 


718 732 
853 866 
987*001 


745 769 772 

880 893 907 

♦014 *028 #041 


324 
325 
326 


51 056 
188 
322 


068 081 095 
20? 2l5 228 
336 348 362 


108 
375 


12} 
266 
388 


135 
268 
402 


148 
282 
415 


162 175 
295 308 
428 441 






327 
328 
329 

880 

331 
332 
338 


455 

587 
720 


468 481 496 
601 614 627 
733 746 759 


508 
640 

772 


521 
664 

786 


534 

667 
799 


548 
680 
812 


661 574 
693 706 
826 838 


1 
2 
3 
4 
5 
6 
7 
8 


18 

1,3 
2,6 
3,9 
5,2 
6,5 
7,8 
9,1 
10,4 


851 


865 878 891 


904 


917 


930 


943 


957 970 


983 

52 114 

244 


996 «009 «022 
127 140 153 
257 270 284 


*035 
166 
297 


♦048 ^061 ♦07$ ^088 ♦lOl 
179 192 206 218 231 
310 328 336 349 362 


334 
335 
386 


375 
504 
634 


388 401 414 
517 530 543 
647 660 673 


427 
556 
686 


440 
569 
699 


458 

682 
711 


46§ 
595 
724 


479 492 
608 6?1 
737 750 


9 


11/7 


837 
388 
339 

840 

341 
842 
343 

344 
345 
846 


763 

892 

53 020 


776 789 802 
906 917 930 
033 046 058 


815 
943 
071 


827 
956 
084 


840 
969 
097 


853 
982 
110 


866 879 
994 ♦OOT 
122 135 


1 
2 
3 
4 
6 
6 
7 
8 
9 


12 

1 1.2 
2,4 
3,6 
4,8 
6,0 
7,2 
8/4 
9,6 
10,8 


148 


161 173 186 


199 


212 


224 


237 


250 263 


276 
403 
529 

656 
782 
908 


288 301 314 
415 428 441 
542 555 567 

668 681 694 

.794 807 829 

920 933 945 


326 
463 
580 

706 
832 
958 


839 
466 
593 

719 
845 
970 


362 
605 

732 

867 
983 


364 
491 
618 

744 
870 
996 


377 390 
504 617 
631 643 

767 769 

882 895 

♦008 ^020 


847 
.348 
849 

850 


54 033 
158 
283 


045 058 079 
170 183 195 
295 307 320 


083 
208 
332 


096 


108 
233 
357 


129 
246 
370 


133 145 
268 270 
382 394 






407 


419 432 444 


456 


469 


481 


494 


606 618 


N. 


L. 


12 3 


4 


5 


6 


7 


8 9 


P 


. P. 


0° 50* 
51 
52 
58 
54 


= 3000" 
= 8060 
= 3120 
= 3180 
= 3240 


S. 4. 68 656 
4. 68 556 
4. 68 556 
4. 68 656 
4. 68 556 


T.4. 6 
4. 6 
4. 6 
4. 6 
4. 6 


8 561 
8 661 
8 661 
8 561 
8 561 


OP 56' 
56 
57 
58 
69 


= 3300" S 
= 3360 
= 3420 
= 3480 
= 8640 


>.4. 68 556 
4. 68 55§ 
4. 68 655 
4. 68 566 
4. 68 656 


T.4. 68 561 
4 38 561 
4. 68 561 
4. 68 562 
4. 68 562 




sk 
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Table 21. — Five-place logarithms of natural numbers — Continued. 



N. 


L. 


12 3 


4 


5 


6 7 8 9 


P.P. 


860 

351 
352 
353 


54 407 


419 432 444 


466 


469 


481 494 606 618 


■to 


531 
654 

777 


543 555 568 
667 679 691 
790 802 814 


580 
704 
827 


693 
716 
839 


m 617 630 64? 
728 741 763 765 
851 864 876 888 


354 
355 
356 


900 

55 023 

145 


913 92§ 937 
035 047 060 
157 169 182 


949 
072 
194 


962 
084 
206 


974 966 998«011 
096 106 121 183 
218 230 242 26g 


1 

2 
3 


±9 

1.3 
2,6 
3/9 


357 
358 
359 

860 

361 
362 
363 


267 
388 
509 


279 291 803 
400 413 425 
622 534 546 


•315 
437 

558 


328 
449 
670 


340 362 364 376 
461 473 486 497 
582 594 606 618 


4 
5 
6 

7 
8 
9 


6,2 
6,5 
7,8 
9,1 
10,4 
11.7 


630 


642 654 666 


678 


691 


708 715 727 739 


751 763 775 787 799 
871 883 8^ 907 919 
991 «003 *015 «027 «038 


811 823 835 847 859 

931 943 955 967 979 

«050 «062 «074 «086 «098 




364 
365 
866 

367 
368 
369 

870 

371 
372 
373 


56 110 
229 
348 

467 
585 
703 


122 134 146 
241 253 266 
360 372 384 

478 490 602 
697 608 620 
714 726 738 


158 
277 
396 

614 


170 
289 
407 

526 
644 

761 


182 194 206 217 
801 312 324 336 
419 431 443 45g 

• 

538 549 661 573 
666 667 679 691 
773 785 797 808 


1 
2 
3 
4 
5 
6 
7 
8 
9 


12 

1.2 
2,4 
3,6 
4,8 
6,0 
7,2 
8,4 
9,6 
10,8 


820 


832 844 855 


867 


879 


891 902 914 926 


937 
57 054 

171 


949 961 972 
066 078 089 
183 194 206 


984 
101 
217 


996 « 

113 

229 


008 «019 «031 *043 
124 136 148 159 
241 252 264 276 


374 
376 
376 


287 
403 
519 


29$ 310 322 
415 426 438 
630 542 553 


334 


346 
461 
576 


367 368 380 392 
473 484 496 607 
688 600 611 623 




377 
378 
379 

880 

381 
382 
383 


634 
749 
864 


646 667 669 
761 772 784 
875 887 898 


910 


692 
807 
921 


703 715 726 738 
818 830 84} 852 
933 944 966 967 


1 
2 
3 
4 

5 
6 

7 
8 


11 

1/1 
2,2 
3,3 
4,4 
5,5 
6,6 
7,7 
8,8 


978 


990 «001 «013 


«024 


»035 *047 *058 «070 »081 


58 092 
206 
320 


104 ll5 127 
218 229 240 
331 343 354 


138 


149 
263 
377 


161 172 184 195 
274 286 297 309 
388 399 410 422 


384 
385 
386 


433 
546 
659 


444 466 467 
567 669 580 
670 681 692 


478 
591 
704 


490 
602 
7lS 


501 512 524 535 
614 625 636 647 
726 737 749 760 


9 


9,9 


387 
388 
389 

890 

391 
392 
393 


771 782 794 806 816 
883 894 906 917 928 
996 «006 4c017 «028 «040 


827 8?8 8g0 861 872 

939 950 961 973 984 

«051 «062 *073 *084 «095 


10 

1(1/1 


59 106 


118 129 140 


151 


162 


173 184 196 207 


1 
2 
3 
4 
5 
6 


2,0 
3,0 
4,0 
6,0 
6,0 


218 
329 
439 


229 240 251 
340 351 362 
450 461 472 


262 
373 
483 


273 
384 
494 


284 296 306 318 
395 406 417 428 
506 617 628 639 


394 
395 
396 


560 
660 
770 


661 672 583 
671 682 693 
780 791 802 


694 
704 
813 


824 


616 627 638 649 
726 737 748 769 
836 846 867 868 


7 
8 
9 


7,0 
8,0 
9,0 


397 
398 
399 

400 


879 

988 

60 097 


890 901 912 923 
999 «010 4^021 4c032 
108 119 130 141 


934 946 96§ 966 977 

*043 *064 *065 «076 «08$ 

152 163 173 184 195 




206 


217 228 239 


249 


260 


271 282 293 304 


N. 


L. 


1 2 3 


4 


5 


6 7 8 9 


P.P. 


0°58 

59 

1 
1 1 
1 2 


' = 3480" 
= 3540 
= 3600 
= 3660 
= 3720 


S. 4. 68 556 
4. 68 55$ 
4. 68 655 
4. 68 555 
4. 68 566 


T. 4. 6 
4. 6 
4. 6 
4. 6 
4. 6 


S 562 
8 562 
8 662 
8 662 
8 562 


1° 3' = 3780" S. 
1 4 =3840 
1 5 =3900 
1 6 =3960 
1 7 =4020 


4. 68 55^ T. 4. 68 562 
4. 68 656 4. 68 663 
4. 68 556 4. 68 563 
4. 68 6^ 4. 68 563 
4. 68 656 4. 68 663 
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Table 21. — Five-place logarithms of natural numbers — Continaed. 



N. 


L. 


1 


2 


.3 


4 


6 


6 7 8 9 


P 


.P. 


AAdk 

401 


60 206 


217 


228 


289 


249 


260 


271 282 293 304 






314 


825 


336 


347 


358 


369 


379 890 401 412 


402 


423 


483 


444 


456 


466 


477 


487 498 509 520 






403 


531 


541 


552 


568 


574 


584 


595 606 617 627 






404 


638 


649 


660 


670 


681 


692 


703 713 724 785 






405 


746 


756 


767 


778 


788 


799 


810 821 881 842 






406 


853 


863 


874 


886 


895 


906 


917 927 938 949 




11 


407 


959 


970 


981 


991 «002 


*013 «023 «034 «045 «055 


1 


hi 


408 


61 066 


077 


087 


098 


109 


119 


130 140 151 162 


2 


2,2 


409 
410 

411 


172 


183 


194 


204 


215 


225 


236 247 257 268 


3 
4 
5 
6 

m 


3/3 
4,4 
5,5 
6,6 
7,7 
8,8 
9/9 


278 


289 


800 


310 


821 


881 


342 362 363 374 


384 


^ 


405 


416 


426 


487 


448 468 469 479 


412 


490 


500 


511 


621 


532 


542 


563 563 574 684 


7 

8 
9 


413 


595 


606 


616 


627 


637 


648 


658 669 679 690 


414 


70Q 


7U 


721 


781 


742 


752 


763 773 784 794 






415 


805 


816 


826 


886 


847 


857 


868 878 888 899 






416 


909 


920 


980 


941 


961 


962 


972 982 998 4,003 






417 


62 014 


024 


034 


045 


056 


066 


076 086 097 107 






418 


118 


128 


138 


149 


159 


170 


180 190 201 211 






419 
420 

421 


221 


232 


242 


252 


263 


273 


284 294 304 3l5 




10 


^ 


335 


346 


856 


366 


377 


387 397 408 418 


428 


439 


449 


459 


469 


480 


490 500 511 621 


422 


531 


542 


552 


562 


57? 


683 


698 603 613 624 


1 


1,0 


423 


634 


644 


66g 


665 


675 


686 


696 706 716 726 


2 
3 


2,0 
3,0 


424 


737 


747 


757 


767 


778 


788 


798 808 818 829 


4 


4,0 


425 


839 


849 


859 


870 


880 


890 


900 910 921 981 


5 


5,0 


426 


941 


951 


961 


972 


982 


992« 


002 «012 «022 «083 


6 

7 


6,0 
7,0 


427 


63 043 


05§ 


068 


073 


083 


094 


104 114 124 134 


8 


8,0 


428 


144 


155 


165 


175 


186 


195 


205 215 225 286 


9 


9,0 


429 
480 
431 


246 


256 


266 


276 


286 


296 


306 817 32*; 387 






347 


857 


367 


877 


887 


897 


407 417 428 488 


448 


458 


468 


478 


488 


498 


508 518 528 538 


432 


548 


558 


668 


579 


589 


599 


609 619 629 639 






433 


649 


659 


669 


679 


689 


699 


709 719 729 789 






434 


749 


759 


769 


779 


789 


799 


809 819 829 839 






485 


849 


859 


869 


879 


889 


899 


909 919 929 989 






436 


949 


969 


969 


979 


988 


998 11.008 4c018 «028 «038 







437 


64 048 


058 


068 


078 


088 


098' 


108 118 128 137 


1 
2 
3 
4 
5 
6 
7 


0,9 
1,8 
2,7 
3,6 
4,5 
5,4 
6,3 


438 


147 


167 


167 


177 


187 


197 


207 217 227 287 


439 
440 

441 


246 


256 


266 


276 


286 


296 


306 316 826 aSd 


345 


355 


86S 


375 


385 


395 


404 414 424 434 


444 


454 


464 


478 


488 


493 


803 613 523 532 


442 


542 


562 


562 


572 


582 


591 


601 611 621 631 


8 


7,2 


443 


640 


650 


660 


670 


680 


689 


699 709 719 729 


9 


8,1 


444 


738 


748 


758 


769 


777 


787 
886 


797 807 816 826 






445 


836 


846 


866 


865 


875 


895 904 914 924 






446 


933 


948 


958 


963 


972 


982 


992 *002 4c011 4,021 






447 


65 031 


040 


o6o 


060 


070 


079 


089 099 108 118 






448 


128 


•187 


147 


157 


167 


176 


186 196 205 2l5 






449 
460 


22S 


284 


244 


254 


263 


273 


283 292 302 312 






321 


831 


341 


350 


360 


869 


379 389 398 408 


N. 


L. 


1 


2 


3 


4 


5 


6 7 8 9 


P 


.P. 


lo 6 


' = 3960" 


S. 4. 


68 £ 


►55 T. 4. fi 


8 563 


1° 11'= 4260^' S. ^ 


1. 68 554 1 


r. 4. 68 664 


1 7 


= 4020 




68 I 


m 


4. 6. 


B 568 


1 12 = 4320 


1. 68 564 


4. 68 664 


1 8 


= 4080 




68£ 


)65 


4. 6. 


8 663 


1 13 = 4380 


t. 68 554 


4. 68 564 


1 9 


= 4140 




68 [ 


m 


4. 61 


B 663 


1 14 = 4440 


1. 68 554 


4. 68 664 


1 10 


= 4200 




68 554 


4. 6. 


B568 


1 15 = 4500 


1. 68 554 


4. 68 564 
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Table 21. — Five-place logarithms of natural numbers — Continued. 



N. 


L. 


1 


2 3 


4 


5 


6 


7 8-9 


P.P. 


450 

451 


65 321 


331 


341 8gO 


360 


869 


379 


389 398 408 




418 


427 


437 447 


456 


466 


476 


486 495 504 


452 


514 


523 


533 543 


552 


562 


571 


581 591 600 




453 


610 


619 


629 639 


648 


658 


667 


677 686 696 




454 


706 


716 


725 734 


744 


753 


763 


772 782 792 


• 


455 


801 


811 


820 830 
916 925 


839 


849 


858 


868 877 887 




456 


896 


906 


93S 


944 


954 


963 973 982 


^ ^^ 


457 


992 ^1 «011 *02g 


«030 


*039 «049 «058 *068 «077 


10 

1 f 1,0 


458 


66 087 


096 


106 116 


124 


134 


143 


163 162 172 


2 


2,0 


459 
460 

461 


181 


191 


200 210 


219 


229 


238 


247 257 266 


3 
4 
5 
6 

mm 


3,0 
4,0 
5,0 
-6,0 


276 


28§ 


295 304 


314 


323 


332 


342 351 361 


. 370 


380 


389 398 


408 


417 


427 


436 446 455 


462 


464 


474 


483 492 


502 


511 


521 


530 539 649 


7 


7,0 


463 


558 


567 


577 586 


596 


605 


614 


624 633 642 


8 
9 


8/0 
9,0 


464 


^ 


661 


671. 680 


689 


699 


708 


717 727 736 




465 


75S 


764 773 


783 


88^ 


801 


811 820 829 




466 


839 


848 


857 867 


876 


894 


904 913 922 




467 


93? 


941 


9§0 960 


969 


978 


987 


997«006«0l6 




468 


67 02l> 


034 


043 052 
136 145 


062 


071 


080 


069 099 106 




469 
470 

471 


117 


127 


154 


164 


173 


182 191 201 


9 


tio 


219 


228 237 


247 


256 


266 


274 284 293 


302 


311 


321 330 


339 


848 


367 


367 376 385 


472 


394 


^ 


413 422 


431 


440 


449 


459 468 477 


1 


0,9 


473 


486 


504 514 


523 


632 


541 


550 660 669 


2 


1,8 


















3 


2,7 


474 


578 


587 


596 605 


614 


^ 


633 


642 651 660 


4 


3,6 


475 


669 


679 


688 697 


706 


724 
815 


733 742 752 


5 


4,5 


476 


761 


770 


779 788 


797 


806 


825 834 843 


6 


6,4 


















7 


6,3 


477 


852 


861 


870 879 


888 


897 


906 


916 925 934 


8 


7,2 


478 


943 


952 


961 970 


979 


988 


997 *006 *016 *024 1 


9 


8,1 


479 
480 

481 


68 034 


043 


052 061 


070 


079 


088 


097 106 116 




124 


133 


142 151 


160 


169 


178 


187 196 206 


2l5 


224 


233 242 


251 


260 


269 


278 287 296 


482 


306 


314 


323 332 


341 


850 


359 


368 377 386 




483 


395 


404 


413 422 


431 


440 


449 


458 467 476 




484 


48S 


494 


502 511 


520 


529 


638 


547 556 566 




485 


574 


583 


592 601 


610 


619 


628 


637 646 665 
726 736 744 




486 


664 


673 


681 690 


699 


708 


717 


8 


487 


753 


762 


771 780 


789 


797 


806 


816 824 833 


1 
2 
3 
4 
5 


0,8 
1,6 
2,4 
8,2 
4,0 


488 


842 


851 


860 869 


878 


886 


895 


904 913 922 


,489 
490 


931 


940 


949 958 


966 


975 


•TO* 


993 *002 »011 


69 020 


028 


037 046 


056 


064 


073 


082 090 099 


491 
















6 

7 


4/8 


106 


117 


126 13S 


144 


152 


161 


170 179 188 


5,6 


492 


197 


205 


214 223 


232 


241 


249 


268 267 276 


8 


6,4 


493 


285 


294 


302 311 


320 


329 


338 


346 366 364 


9 


7,2 


494 


373 


381 


390 399 


408 


417 


425 


434 443 452 




495 


461 


469 


478 487 


496 


504 


513 


622 531 639 




496 


548 


557 


566 574 


583 


592 


601 


609 618 627 




497 


636 


644 


653 662 


671 


679 


688 


697 706 714 




498 


723 


732 


740 749 


768 


767 


775 


784 793 801 




499 
600 


810 


819 


827 836 


84l 


854 


862 


871 880 888 




897 


906 


914 923 


932 


940 


949 


968 966 976 


N. 


L. 


1 


2 3 


4 


5 


6 


7 8 9 


P.P. 


10 15' 


= 4600^ 


S. 4. 68 554 T. 4. 6 


8 564 


lo 20'= 4800" S. 


4. 68 564 T. 4. 68 666 


1 16 


= 4560 


4 


68 554 


4. 6 


3 565 




21 = 4860 


4. 68 553 4. 68 666 


1 17 


= 4620 


4 


68 554 


4. 6 


S 565 




22 = 4920 


4. 68 553 4. 68 666 


1 18 


= 4680 


4 


68 554 


4. 6 


i 565 




23 = 4980 


4. 68 553 4. 68 566 


1 19 


= 4740 


4 


68 554 


4. 6 


8 6g 




24 = 6040 


4. 68 563 4. 68 566 
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Table 21. — Five-place logarithms of natural numbers — Continued. 



N. 



L. 



6 



8 



P. P. 



600 

501 
502 
503 

504 
505 
506 

507 
508 
509 

610 

511 
512 
513 

514 
515 
516 

517 
518 
519 

6^ 

521 
522 
523» 

524 
525 
526 

527 
528 
529 

680 

531 
532 
533 

534 
585 
536 

537 
538 
539 

640 

541 
542 
543 

544 
545 
546 

547 
548 
549 

660 



N. 



69 897 906 914 923 932 



940 949 958 966 976 



984 

70 070 

157 

243 
32? 
415 

501 
586 
672 



992 «001 4c010 4c018 
079 088 096 105 
166 174 183 191 



252 260 

338 346 

424 432 

509 518 

595 603 

680 689 



269 278 

355 364 

441 449 

526 536 

612 621 

697 706 



«027 «036 «044 «053 *062 

114 122 131 140 148 

200 209 217 226 234 

286 29§ 303 312 321 

372 381 389 398 406 

458 467 475 484 492 

544 552 561 569 578 

629 638 646 655 663 

714 723 731 740 749 



757 766 774 783 791 



800 808 817 825 834 



842 

927 

71 012 

096 
181 
26S 

349 
433 
517 



85} 859 

935 944 

020 029 

105 113 

189 198 

273 282 

357 
44; 

525 533 



868 876 

952 961 

037 046 

122 130 

206 214 

290 299 

374 383 

458 
542 



885 893 902 91Q 919 
969 978 986 995 *003 
054. 063 071 079 088 



139 147 

223 23; 

307 315 

391 399 

475 483 

669 667 



156 164 172 

240 248 257 

324 332 341 

408 416 42S 

492 500 508 

575 584 592 



600 609 617 625 634 



642 650 659 667 '675 



684 
767 
850 



938 

72 016 

099 



700 

784 
858 867 

941 9gO 
024 032 
107 115 



709 717 

79? 800 

875 883 

958 966 

041 049 

123 132 



181 189 198 206 214 
263 272 280 288 296 
346 354 362 370 378 



725 734 

809 817 

892 900 

975 983 

067 066 

140 148 

222 230 

304 313 

387 395 



742 750 759 

825 834 842 

908 917 925 

991 999 «008 

074 082 090 

156 165 173 

239 247 256 

321 329 337 

403 411 419 



428 436 444 452 460 



469 477 485 493 501 



509 518 526 534 542 

591 599 607 616 624 

673 681 689 697 705 

762 770 779 787 

843 882 860 868 

916 925 933 941 949 

997 «006 «014 *022 *030 

73 078 086 094 102 111 

159 167 175 183 191 



550 558 
632 640 
713 722 



567 675 583 
648 656 665 
730 738 746 



795 803 811 819 827 
876 884 892 900 908 
957 965 973 981 989 

«038 :»046 *054 «062 «070 
119 127 135 143 151 
199 207 215 223 231 



239 247 255 263 272 



280 288 296 304 312 



320 328 336 344 352 

400 408 416 424 432 

480 488 496 504 512 

660 568 576 584 592 

640 648 656 664 672 

719 727 736 743 751 

799 807 8l5 823 830 

878 886 894 902 910 

967 965 973 981 989 



360 368 376 384 392 

440 448 456 464 472 

520 528 536 544 552 

600 608 61^ 624 632 

679 687 690 703 711 

769 767 775 783 791 

838 846 854 862 870 

918 92§ 933 941 949 

997 «005 4c013 «020 «028 



74 036 044 052 060 068 



076 084 092 099 107 



L. 



8 



9 



1 


0,9 


2 


1,8 


3 


2,7 


4 


3,6 


5 


4,5 


6 


5,4 


7 


6,3 


8 


7,2 


9 


8,1 



8 



1 


0,8 


2 


1,6 


3 


2,4 


4 


3,2 


5 


4,0 


6 


4,8 


7 


5,6 


8 


6,4 


9 


7,2 



1 


0,7 


2 


1,4 


3 


2,1 


4 


2,8 


5 


3,5 


6 


4,2 


7 


4,9 


8 


5,6 


9 


6,3 



P. p. 



lo 23'= 4980" S. 4. 68 553 T. 4. 68 566 



1 24=5040 

1 26 = 5100 

1 26=6160 

1 27=6220 



4. 68 553 
4. 68 563 
4. 68 563 
4. 68 653 



4. 68 566 

4. 68 566 

4. 68 567 

4. 68 567 



1° 28'= 5280" S. 4. 68 553 T. 4. 68 567 

1 29 = 6340 4. 68 553 4. 68 567 

1 30 = 5400 4. 68 553 4. 68 567 

1 31 = 5460 4. 68 652 4. 68 568 

1 32 = 5520 4. 68 652 4. 68 568 



% 
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Table 21. — Five-plaee logarithms of natural numherg—CGniiDxied, 



N. 


L. 


1 


2 3 


4 


5 


6 


7 


8 9 


P. P. 


660 

551 


74 036 


044 


062 060 


068 


076 


084 


092 


099 107 




^ ■ 


115 


123 


131 139 


147 


155 


162 


170 


178 186 


552 


194 


202 


210 218 


225 


233 ' 


241 


249 


257 265 






553 


273 


280 


288 296 


304 


312 


320 


327 


835 343 






564 


351 


369 


367 374 


382 


390 . 


398 


406 


414 421 






555 


429 


til 


445 453 


461 


468 < 


476 


484 


492 500 






556 


507 


523 531 


639 


547 i 


^ 


562 


570 578 






557 


586 


593 


601 609 


617 


624 1 


1)32 


640 


648 666 






558 


663 


671 


679 687 


695 


702 


710 


718 


726 733 






559 
600 

561 


741 


749 


767 764 


772 


780 ' 


788 


796 


803 811 


A 




819 
896 


827 


834 842 


850 


858 


B65 


873 


881 889 


904 


912 920 


927 


935 


»43 


950 


958 966 


562 


974 


981 


989 997 *005 I 


♦012 *020 *028 *035 *043 1 


8 




563 


75 051 


059 


066 074 


082 


089 


097 


105 


113 120 


1 
2 


0/8 
1/6 




564 


128 


136 


143 151 


159 


166 


174 


182 


189 197 


8 


2/4 




566 


20S 


213 


220 228 


236 


243 


251 


259 


266 274 


4 


3/2 




566 


282 


289 


297 30S 


312 


320 


328 


335 


343 351 


5 
6 


4/0 

4/8 




567 


358 


366 


374 381 

450 458 


389 


397 


404 


412 


420 427 


1 


5/6 




668 


43S 


442 


465 


473 


481 


488 


496 504 


8 


6/4 




569 
670 

571 


511 


519 


626 534 


542 


549 


557 


565 


572 580 


9 


7/2 




587 


595 


603 6K) 


618 


626 


633 


641 


648 656 




664 


671 


679 680 


694 


702 


709 


717 


724 732 


572 


740 
815 


747 


755 762 


770 


778 


785 


793 


800 808 






573 


823 


831 838 


846 


853 \ 


861 


868 


876 884 




» 


574 


891 


899 


906 914 


921 


929 


937 


941 


952 969 






575 


967 


974 


982 989 


997 


*005 *012 ♦020 ♦027 ^036 I 






576 


76 042 


060 


067 065 


072 


080 < 


D87 


095 


103 110 


• 




577 


118 


I2S 


183 140 


148 


156 


163 


170 


178 185 






578 


193 


275 


208 2l5 


223 


230 


238 


245 


253 269 






579 
680 

681 


268 


283 290 


298 


306 


313 


320 


328 335 


7 




343 


&50 


358 365 


373 


380 


388 


395 


403 410 


418 


425 


433 440 


448 


455 


462 


470 


477 485 


682 


492 


500 


507 515 


522 


530 


537 


545 


552 559 




583 


567 


574 


582 589 


597 


604 


B12 


619 


626 684 


1 
2 


0/7 
1/4 




. 584 


641 


649 


656 664 


67; 


678 


686 


693 


701 708 


3 


2/1 




585 


716 


723 


730 738 


746 


753 


760 


768 


775 782 


4 


2/8 




586 


790 


797 


805 812 


819 


.827 


S34 


842 


849 856 


5 
6 


3/5 
4/2 




587 


864 


945 


879 886 


893 


901 


908 


916 


923 930 


7 


4/9 




588 


938 


953 960 


967 


975 


982 


989 


997 ^004 


8 


6/6 




589 
690 

591 


77 012 


019 


026 034 


041 


048 


056 


063 


070 078 


9 


6/3 




085 


093 


100 107 


115 


122 


129 


137 


144 151 




159 


166 


173 181 


188 


195 


203 


210 


217 225 


592 


?8? 


240 


247 254 


262 


269 


276 


283 


291 298 






593 


306 


313 


320 327 


885 


342 


349 


357 


364 371 






594 


379 


386 


393 401 


408 


415 


42? 


430 


437 444 






595 


462 


459 


466 474 


481 


488 


495 


503 


610 517 






596 


52§ 


532 


539 546 


554 


561 


568 


576 


583 690 






597 


597 


606 


612 619 


627 


634 


641 


648 


656 66? 






598 


670 


677 


685 692 


699 


706 


714 


721 


728 735 






599 
600 


743 


7SO 


767 764 


772 


779 


786 
859~ 


793 
866 


801 808 






815 


822 


830 837 


844 


851 


873 880 


N. 


L. 


1 


2 3 


4 


5 


6 


7 


8 9 


P.P. 


103 


r = 5460" 


S. 


4. 68 552 ' 


r. 4. 6 


8 568 


P 36' = 


= 5760^' S. 


4. 68 552 T. 4. 


68 569 


1 3 


2 =5520 




i. 68 652 


4. 6 


8 568 




37 - 


= 5820 


4. 68 552 4. 


68 569 


1 3 


3 =5580 




4. 68 552 


4. 6 


8 568 




38 : 


= 5880 


4. 68 552 4. 


68 660 


1 3 


4 =5640 




4. 68 552 


4. € 


8 568 




39 . 


= 5940 


4. 68 551 4. 


68 569 


1 3 


5 =5700 




4. 68 552 


4. 6 


8 569 




40 : 


= 6000 


4. 68 551 4. 


68 570 
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Table 21. — Five-place logarithms of natural numbers — Continaed. 



N. 


L. 


1 


2 3 


4 


5 


6 7 8 9 


P.P. 


600 

601 
602 
603 


77 815 


822 


830 837 


844 


861 


869 866 873 880 




887 

960 

78 032 


895 
967 
039 


902 909 
974 981 
046 053 


916 
988 
061 


924 931 938 945 962 
996 4,003 «010 «017 «025 
068 07S 082 089 097 


604 
605 
606 


104 
176 
247 


HI 
183 
254 


118 126 
190 197 
262 269 


182 
204 
276 


140 
211 
283 


147 164 161 168 
219 226 233 240 
290 297 305 312 


fi 


607 
608 
609 

610 

611 
612 
613 


319 
390 
462 


826 
896 
469 


m 340 
405 412 
476 483 


347 
419 
490 


365 
426 
497 


362 369 376 383 
433 440 447 466 
604 612 619 526 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0/8 
1/6 
2,4 
3,2 
4,0 
4,8 
6,6 
6,4 
7,2 


533 


540 


547 654 


561 


569 


576 683 590 697 


604 
676 
746 


611 
682 
753 


618 625 
689 696 
760 767 


633 
704 
774 


640 
711 
781 


647 654 661 668 
718 725 732 739 
789 7% 803 810 


614 
615 
616 


817 
888 
968 


i 


831 838 
902 909 
972 979 


916 
986 


862 869 866 873 880 
928 980 937 944 961 
993 41OOO »007 4c014 «021 




617 
618 
619 

680 

621 
622 
623 


79 029 
099 
169 


036 
106 
176 


043 OSO 
113 120 
183 190 


067 
127 
197 


064 
134 
204 


071 078 085 092 
141 148 155 162 
211 218 225 232 




239 


246 


253 260 


267 


274 


281 288 295 302 


309 
379 
449 


316 
386 
456 


323 330 
393 400 
463 470 


337 
407 
477 


344 

414 
484 


351 368 365 372 
421 428 43$ 442 
491 498 505 611 


1 
2 


7 

0,7 
1,4 


624 
626 
626 


518 
588 
667 


664 


532 589 
602 609 
671 678 


646 
616 
685 


653 
628 
692 


560 667 574 681 
630 637 644 650 
699 706 713 720 


3 
4 

5 
6 


2,1 
2,8 
3,5 
4,2 


627 
628 
629 

680 

631 
632 
633 


727 
796 
865 


734 
80S 

872 


741 748 
810 817 
879 886 


764 
824 
893 


761 
831 
900 


768 775 782 789 
837 844 851 858 
906 913 920 927 


7 
8 
9 


4,9 
5,6 
6,3 


934 


941 


948 95g 


962 


969 


975 982 989 996 




80 003 
072 
140 


010 
079 
147 


017 024 
086 092 
154 161 


030 
099 
168 


037 


044 061 058 065 
113 120 127 134 
182 188 195 202 


634 
635 
686 


209 
277 
346 


216 
284 
353 


223 229 
291 298 
369 366 


373 


243 
312 
380 


250 257 264 271 
318 325 332 839 
387 393 400 407 


A 


637 
638 
639 

640 

641 
642 
643 


414 


421 
489 
557 


428 434 
496 602 
564 570 


441 
509 
577 


448 
616 

684 


455 462 468 475 
523 530 636 548 
591 598 604 611 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0,6 
1,2 
1,8 
2,4 
3,0 
3,6 
4,2 
4,8 
5,4 


618 


62& 


632 638 


646 


652 


669 665 672 679 


686 
764 
821 


698 
760 

828 


699 706 
767 774 
835 841 


713 

781 
848 


720 

787 
865 


726 733 740 747 
794 801 80$ 814 
862 868 875 882 


644 
645 
646 


889 

966 

81 023 


895 
963 
030 


902 909 
969 976 
037 043 


916 


922 
990 
067 


929 936 943 949 
996 «003 «010 «017 
064 070 077 084 




647 
648 
649 

660 


090 
158 
224 

291 


097 
164 
231 

298 


104 111 
171 178 
288 245 

306 311 


117 
184 
261 


124 
191 
258 


131 137 144 151 
198 204 211 218 
265 271 278 285 




318 


325 


331 338 345 351 


N. 


L. 


1 


2 3 


4 


5 


6 7 8 9 


P.P. 


1° 4» 
1 41 
1 42 
1 43 
1 44 


»6060 
»6120 
»i6180 
-6240 


S. 4. 


68 651 T. 
68 551 
68 551 
68 561 
68 651 


4. 68 
4. 68 
4. 68 
4. 68 
4. 68 


570 
570 
570 
670 
571 


1° 45' = 6300" S. 
1 46 =6360 
1 47 =6420 
1 48 =6480 
1 49 =6640 


4. 68 561 T. 4. 68 571 
4. €8 5^1 4. 68 571 
4. 68 550 4. 68 672 
4. 68 560 4. 68 672 
4. 68 560 4. 68 572 
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Table 21. — Five-place logarithms of natural numbers — Continued. 



hc'. 



N. 


L. 


1 


2 3 


4 


6 


6 


7 


8 9 


P. P. 


650 

651 
652 
653 


81 291 


298 


30g 311 


318 


325 : 


331 


838 


845 361 




358 
425 
491 


36§ 
431 
498 


871 378 
60§ 511 


385 
461 
618 


391 i 


531 


405 
471 
638 


411 418 
478 485 
644 661 


654 
655 
656 


558 
624 
690 


564 
631 
697 


671 678 
637 644 
704 710 


684 
651 
717 


591 . 
657 ( 
723 ' 


598 
564 
730 


604 
671 
737 


611 617 
677 684 
743 760 




667 
658 
659 

660 

661 
662 
663 


757 
823 
889 


763 


770 776 
836 842 
902 908 


783 
849 
916 


790 ' 
856 1 
921 < 


796 
362 
»28 


803 


8O9 816 
875 882 
941 948 


• 


954 


961 


968 974 


981 


987 * 


994 


«000 


«007 «014 


82 020 
086 
151 


027 
092 
168 


038 04Q 
099 105 
164 171 


046 
112 
178 


063 ( 
119 

184 • 


191 


066 
132 

197 


073 079 
188 145 
204 210 


1 
2 


7 

0,7 
1/4 


664 
665 
666 


217 
282 
347 


223 
289 
354 


230 236 
295 302 
360 367 


243 
308 
373 


249 : 

316 ! 
380 ! 


266 

m 

587 


263 
328 
393 


269 276 
334 341 
400 406 


3 
4 
5 

6 


2,1 
2,8 
3,5 
4,2 


667 
668 
669 

670 

671 
672 
673 


413 
478 
543 


419 
484 
649 


426 432 
491 497 
556 662 


439 
504 
569 


446 ' 
610 1 
675 1 


162 
317 
^2 


468 
623 
688 


465 471 
630 636 
595 601 


7 
8 
9 


4,9 
6,6 
6,3 


607 


614 


620 627 


633 


640 1 


S46 


653 


669 666- 




672 
737 
802 


679 
743 

808 


68S 692 
7S0 766 
814 821 


698 
763 

827 


705 • 
769 
834 J 


711 
776 
B40 


718 
782 
847 


724 730 
789 795 
853 860 


674 
676 
676 


866 


872 879 8$5 892 

937 943 950 956 

*001 «008 «014 *020 


898 905 

963 969 

*027 «033 


911 

975 

«040 


918 924 

982 988 

*046 »052 




677 
678 
679 

680 

681 
682 
683 


83 059 
128 

187 


066 
129 
193 


072 078 
136 142 
200 206 


085 
149 
213 


219 : 


097 


104 
168 
232 


110 117 
174 181 
238 245 




251 


257 


264 270 


276 


283 : 


289 


296 


302 308 


315 
378 
442 


321 
385 
44ff 


327 334 
391 398 
45S 461 


340 
404 
467 


347 ; 
410 - 
474 - 


353 

417 
180 


359 
423 

487 


366 872 
429 436 
493 499 


1 
2 


6 

0,6 
1/2 


684 
685 
686 


506 
569 
632 


512 
576 
639 


618 62§ 
682 588 
645 651 


631 
594 
668 


537 J 
601 < 
664 1 


544 
B07 
S70 


650 
613 
677 


666 663 
620 626 
683 689 


3 
4 
5 
6 


1,8 
2,4 
3,0 
3,6 


687 
688 
689 

690 

691 
692 
693 


696 
759 
822 


828 


708 715 
771 778 
835 841 


721 
784 
847 


727 
790 
853 1 


734 
797 
B60 


740 
803 
866 


746 753 
809 816 
872 879 


7 
8 
9 


4,2 
4,8 
5,4 


885 


891 


897 904 


910 


916 ' 


923 


929 


936 942 




948 

84 011 

073 


954 
017 
080 


960 967 
023 029 
086 092 


973 
036 
098 


979 < 


986 
[)48 
HI 


992 
055 
117 


998 «004 
061 067 
123 130 


694 
695 
696 


136 
198 
261 


142 
206 
267 


148 155 
211 217 
273 280 


161 
223 

286 


167 
230 ' 
292 * 


173 
236 

298 


180 


186 192 
248 265 
311 317 


• 


697 
698 
699 

700 


323 
386 
448 


330 
392 
464 


336 342 
398 404 
460 466 


348 
410 
473 


364 
417 - 
479 


361 


367 
429 

491 


373 379 
436 442 

497 504 




510 


616 


622 528 


636 


641 1 


547 


663 


669 666 


N. 


L. 


1 


2 3 


4 


6 


6 


7 


8 9 


P. P. 


1° 48 
1 49 
1 50 
1 51 
1 52 


' = 6480" 
= 6640 
= 6600 
= 6660 
= 6720 


S. 4 
4 
4 
4 
4 


. 68 560 T. 4. 6 
. 68 5§0 4. 6 
. 68 600 4. 6 

. 68 550 4. e 

. 68 660 4. e 


S 672 
« 672- 
8 672 
«673 
« 573 


1° 53' 
1 54 
1 56 
1 66 = 
1 67 


= 6780" S. 4. 68 650 T. 4. 68 673 
= 6810 4. 68 650 4. 68 573 
= 6900 4. 68 649 4. 68 574 
= 6960 4. 68 649 4. 68 674 
= 7020 4. 68 649 4. 68 574 
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Table 21. — Five-place logarithms of natural numbers — CJontinued. 



N. 


L. 


1 


2 8 


4 


5 


6 


7 


8 9 


P 


.P. 


700 

701 


84 510 


516 


622 528 


635 


541 


547 


553 


559 566 






572 


578 


584 590 


697 


603 


609 


6l5 


621 628 


702 


634 


640 


646 662 


668 


665 


671 


677 


683 689 






703 


696 


702 


708 714 


720 


726 


738 


789 


746 761 






704 


757 


76? 


770 776 


782 


788 


794 


800 


807 818 






706 


819 


825 


831 837 


Mi 


850 


B66 


862 


868 874 






706 


880 


887 


893 899 


906 


911 


917 


924 


980 936 




7 

0,7 
1,4 
2/1 
2/8 


707 


942 


948 


954 960 


967 


973 


979 


985 


991 997 


1 

' 2 

3 

4 


708 


86 003 


009 


016 022 


028 


084 


040 


046 


052 068 


709 
710 


065 


071 


077 083 


089 


095 


101 


107 


114 120 


126 


132 


138 144 


i5o 


166 


163 


169 


175 181 


711 


















5 

6 


3/6 
4/2 


187 


193 


199 206 


211 


217 


224 


280 


236 242 


712 


248 


254 


260 266 


272 


278 


286 


291 


297 303 


7 


4/9 


713 


309 


31§ 


321 327 


333 


339 


345 


862 


868 364 


8 
9 


6/6 
6/3 


714 


370 


376 


382 388 


894 


400 


406 


412 


418 425 






715 


431 


437 


443 449 


465 


461 


467 


478 


479 486 






716 


491 


497 


603 609 


516 


622 


528 


634 


640 546 






717 


662 


558 


664 670 


676 


582 


588 


694 


600 606 






718 


612 


618 


62S 631 


637 


643 


649 


655 


661 667 






719 
7S0 

721 


673 


679 


685 691 


697 


703 


709 


715 


721 727 




B 


733 


739 


74S 751 


757 


763 


769 


775 


781 788 


794 


800 


806 812 


818 


824 


830 


836 


842 848 


722 


864 


860 


866 872 


878 


884 


890 


896 


902 908 






723 


914 


920 


926 932 


938 


944 


950 


956 


962 968 


1 
2 


0/6 
1#2 


724 


974 


980 


986 992 


998 


«004 «010 *016 «022 *028 


8 


1/8 

^% A 


726 


86 034 


040 


046 062 


058 


064 


070 


076 


082- 088 


4 


2/4 


726 


094 


100 


106 112 


118 


124 


130 


136 


141 147 


6 
6 


3,0 
3/6 
4/2 


727 


153 


169 


16§ 171 


177 


183 


189 


195 


201 207 


7 


728 


213 


219 


225 231 


237 


243 


249 


255 


261 267 


8 


4/8 


729 


273 


279 


28S 291 


297 


308 


308 


314 


320 326 


9 


6,4 


780 

731 


332 


338 


344 350 


356 


362 


368 


374 


880 386 


392 


398 


404 410 


415 


421 


427 


433 


439 446 


732 


461 


467 


463 469 


476 


481 


487 


498 


499 504 






733 


610 


516 


622 628 


534 


640 


646 


552 


668 664 






784 


670 


676 


581 687 


698 


699 


605 


611 


617 628 






735 


629 


635 


641 64$ 


662 


658 


664 


670 


676 682 
736 741 






736 


688 


694 


700 705 


711 


717 


728 


729 




6 

0/5 
1/0 
1/5 
2,0 
2,5 
3,0 


737 


747 


753 


769 764 


770- 


776 


782 


788 


794 800 


1 
2 
3 
4 
5 
6 


738 


806 


812 


817 823 


829 


836 


841 


847 


863 869 


739 
740 

741 


864 


870 


876 882 


888 


894 


900 


906 


911 917 


923 


929 


935 941 


947 


968 


968 


964 


970 976 


982 


•TOO 


994 999 


*005 


«011 «017 


«028 *029*035 


742 


87 040 


046 


052 068 


064 


070 


D76 


081 


087 093 


. 7 


3,5 


743 


099 


lOS 


111 116 


122 


128 


184 


140 


146 151 


8 
9 


4,0 
4,5 


744 


167 


163 


169 175 


181 


186 


192 


198 


204 210 
262 m 




• 


746 


216 


221 


227 233 


239 


245 ' 


261 








746 


274 


280 


286 291 


297 


308 


309 


315 


320 326 






747 


332 


338 


344 349 


356 


361 


367 


873 


379 884 






748 


390 


896 


402 408 


413 


419 


425 


431 


487 442 






749 
750 


448 


454 


460 466 


471 


477 - 


183 


489 


495 500 






506 


612 


518 623 


629 


536 


541 


647 


662 568 


N. 


L. 


1 


2 3 


4 


6 


6 


7 


8 9 


P 


.P. 


10 56' 


' = 6960" 


S. 4. 


68 549 T. 4. 6 


8 574 


2o r = 


=7260" S. - 


1. 68 649 1 


r. 4. 68 675 


1 57 


= 7020 


4. 


68 649 


4. 6 


8 574 


2 


2 = 


7320 


i. 68 548 


4. 68 576 


1 58 


= 7080 


4. 


68 549 


4. 6 


8 576 


2 


3 = 


7380 . 


4. 68 648 


4. 68 676 


1 59 


= 7140 


4. 


68 549 


4. 6 


8 676 


2 


4 = 


7440 


i. 68 648 


4. 68 676 


2 


= 7200 


4. 


68 549 


4. 6 


8 575 


2 


6 = 


7500 


1. 68 648 


4. 68 577 
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Table 21. — Five-place logarUkms of nodwtal nwmbers — Continued. 



N. 


L. 


1 


2 3 4 


5 6 7 8 9 


P. P. 


750 

751 
752 
753 


87 506 


612 


518 523 529 


635 541 547 552 668 




564 
622 
679 


570 


676 681 587 
633 639 64§ 
691 697 703 


693 599 604 610 616 
651 666 662 668 674 
708 714 720 726 731 


754 
755 
756 


852 


743 
800 

858 


749 754 760 
806 812 81$ 
864 869 875 


766 772 777 788 789 
823 829 835 841 846 
881 887 892 898 904 




757 
758 
759 

760 

761 
762 
763 


910 

967 

88 024 


9lS 
973 
030 


921 927 988 
978 984 990 
036 041 047 

093 098 104 


938 944 960 965 961 
996 *001 *007 «013 «018 
063 068 064 070 076 




081 


087 


110 116 121 127 133 


252 


144 
201 

258 


160 156 161 
207 213 21§ 
264 270 275 


167 173 179 184 190 
224 230 236 241 247 
281 287 292 298 304 


1 
2 


6 

0^6 
1/2 


764 
765 
766 


309 
366 
423 


315 
372 
429 


321 326 332 
377 388 889 
434 440 446 


338 343 349 355 360 
395 400 406 412 417 
461 457 463 468 474 


3 
4 
5 
6 


1/8 
2,4 
3/0 
3/6 


767 
768 
769 

770 

771 
772 
773 


480 
536 
593 


486 
542 
598 


491 497 502 
547 553 559 
604 610 615 


508 513 519 625 530 
564 670 676 681 587 
621 627 632 688 643 


7 
8 
9 


4/2 
4/8 
5,4 


649 


655 


660 666 672 


677 683 689 694 700 




706 
762 

818 


711 
767 
824 


717 722 728 
773 77§ 784 
829 835 840 


734 73? 745 750 756 
790 795 801 807 812 
846 852 867 863 868 


774 
775 
776 


874 
930 
986 


880 
936 
992 


885 891 897 
941 947 953 
997 «003«009 


902 908 913 919 925 

958 964 969 975 981 

«014 «020 «025 «(^1 *087 


• 


777 
778 
779 

780 

781 
782 
783 


89 042 
098 

164 


048 
104 
159 


053 05$ 064 
109 115 120 
165 170 176 


070 076 081 087 092 
126 131 137 143 148 
182 187 193 198 204 




209 


2l5 


22t 226 232 


237 243 248 264 260 


265 
321 
376 


271 
326 
382 


276 282 287 
332 337 343 
387 393 398 


293 298 804 310 3l5 
348 364 360 365 871 
404 409 415 421 426 


1 
2 


6 

0,5 
1/0 


784 
785 
786 


432 
487 
542 


437 
492 

548 


443 448 454 
498 504 609 
558 669 664 


469 465 470 476 481 
516 629 526 631 637 
570 676 581 586 692 


3 
4 
5 
6 


1/5 
2,0 
2,5 
3/0 


787 
788 
789 

790 

791 
792 
793 


597 
653 
708 


603 
658 
713 


609 614 620 
664 669 675 
719 724 730 


625 631 636 642 647 
680 686 691 697 702 
735 741 746 752 757 


7 
8 
9 


3,6 
4,0 
4,5 


763 


768 


774 779 785 


790 796 801 807 812 




818 
873 
927 


823 
878 
933 


829 834 840 
883 889 894 
988 944 949 


846 85} 856 862 867 
900 905 911 916 922 
965 960 966 971 977 


794 
795 
796 


982 

90 037 

091 


988 
042 
097 


993 998 «004 
048 0§3 069 
102 108 118 


«009 «0l5 *020 «026 «031 
064 069 075 080 086 
119 124 129 135 140 




797 
798 
799 

800 


146 


151 
206 
260 


157 162 168 
211 217 222 
266 271 276 


173 179 184 189 195 
227 233 238 244 249 
282 287 293 298 304 




309 


314 


320 325 331 


336 342 347 352 358 


N. 


L. 


1 


2 3 4 


5 6 7 8 9 


P.P. 


205'= 

2 6: 

2 7 = 
2 8 = 
2 9 = 


= 7600" 
= 7560 
= 7620 
= 7680 
= 7740 


S. 4. 
4. 
4. 
4. 
4. 


68 548 T. 4. 68 577 
68 548 4. 68 577 
68 548 4. 68 577 ■ 
68 547 4. 68 578 
68 547 4. 68 578 


2° 10^= 7800" S. 4. 68 647 T. 4. 68 578 
2 11 = 7860 4. 68 547 4. 68 679 
2 12 = 7920 4. 68 547 4. 68 579 
2 13 = 7980 4. 68 647 4. 68 679 
2 14 = 8040 4. 68 546 4. 68 579 
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iisii 

iiigi 
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Table 21. — Hve-place logarithms of natural numbers — Continued. 



N. 


L. 1 2 3 


4 


5 


6 


7 


8 9 


P. P. 


850 

851 
852 
853 


92 942 947 952 957 


962 


967 * 


J73 


978 


983 988 




993 998 «003 «008 «013 

93 044 049 054 059 064 

095 100 106 110 115 


^18 «024 «029 *034 «039 
069 07§ 080 086 090 
120 125 131 136 141 


854 
855 
856 


146 161 156 161 
197 202 207 212 
247 252 258 263 


166 
217 
268 


.171 
222 ' 
273 ! 


176 
227 
278 


181 
232 
283 


186 192 
237 242 
288 293 


• 

6 


857 
858 
859 

860 


298 303 306 313 
349 354 369 364 
399 404 409 414 


318 
369 
420 


323 ; 
374 : 
425 ' 


328 
379 
430 


334 
384 
435 


339 344 
389 394 
440 445 


1 
2 
3 
4 

5 


0,6 
1/2 
1.8 
2,4 
3,0 


4§0 455 460 465 


470 


475 ' 


480 


486 


490 496 


861 
862 
863 


500 606 610 515 
551 566 561 566 
601 606 611 616 


620 
571 
621 


626 J 
576 < 
626 ( 


331 
381 
531 


536 
586 
636 


641 546 
591 596 
641 646 


6 

7 
8 
9 


3,6 
4,2 
4,8 
5,4 


864 
865 
866 


651 656 661 666 
702 707 712 717 
752 767 762 767 


671 
722 
772 


676 ( 
727 ' 

777 ' 


S82 
732 
782 


687 
737 
787 


692 697 
742 747 
792 797 


1 


867 
868 
869 

870 

871 
872 
873 


802 807 812 817 
852 857 862 867 
902 907 912 917 


822 
872 
922 


827 1 
877 i 
927 « 


332 
382 
932 


837 
887 
937 


842 847 
892 897 
942 947 


1 


962 967 962 967 


972 


977 < 


»82 


987 


992 997 


94 002 007 012 017 
052 057 062 067 
101 106 111 116 


022 
072 
121 


027 ( 
077 ( 
126 


[)32 
}82 
131 


037 
086 
136 


042 047 
091 096 
141 146 


1 
2 


6 

0,6 
1,0 


874 
876 
876 


151 156 161 166 
201 206 211 216 
250 266 260 265 


171 
221 
270 


176 
226 : 

275 '. 


181 
231 
280 


186 


191 196 
240 245 
290 296 


3 
4 

6 
6 


1/5 
2,0 
2,5 
3,0 


877 
878 
879 

880 

881 
882 
883 


300 30g 310 3lS 
349 364 369 364 
399 404 409 414 


320 
369 
419 


325 ; 
374 J 

424 ' 


m 

579 
429 


335 
384 
433 


340 345 
389 394 
438 443 


• 7 
8 
9 


3,5 
4,0 
4,5 


448 453 458 463 


468 


473 ' 


178 


483 


488 493 




498 503 507 512 
647 652 557 662 
696 601 606 611 


517 
567 
616 


522 i 
571 1 
621 ( 


327 
376 
526 


632 
581 
630 


537 642 
686 591 
635 640 


884 
885 
886 


645 650 656 660 
694 699 704 709 
743 748 753 758 


665 
714 
763 


670 ( 
719 • 
768 ' 


575 
724 
773 


680 
729 

778 


685 689 
734 738 
783 787 


1 


887 
888 
889 

890 

891 
892 
893 


792 797 802 807 
841 84$ 851 856 
890 895 900 906 


812 
861 
910 


817 1 
866 J 
915 ' 


322 
371 
»19 


827 
876 
924 


832 836 
880 886 
929 934 


1 
2 
3 
4 
5 
6 
7 
8 
9 


0,4 
0,8 
1/2 
1/6 
2,0 
2,4 
2/8 
3/2 


939 944 949 954 


959 


963 < 


ms 


973 


978 .983 


988 993 998 «002 *007 

95 03$ 041 046 061 056 

085 090 095 100 105 


♦012 #017 
061 066 
109 114 


«022 
071 
119 


*027 *032 
075 080 
124 129 


894 
895 
896 


134 139 143 148 
182 187 192 197 
231 236 240 245 


163 


158 : 


163 
211 
260 


168 
216 


173 177 
221 226 
270 274 




897 
898 
899 

900 


279 284 289 294 
328 332 337 342 
376 381 386 390 


299 
347 
395 


303 : 
352 ; 
400 ' 


308 
357 
406 


313 
361 
410 


318 323 
366 371 
4l5 419 




424 429 434 439 


444 


448 < 


453 


458 


463 468 


N. 


L. 1 2 3 


.4 


5 


6 


7 


8 9 


P. P. 


29 21 
2 22 
2 23 
2 24 
2 25 


' « 8460" S. 4. 68 54§ ' 
= 8520 4. 68 545 
= 8580 4. 68 545 
= 8640 4. 68 545 
«^ 8700 4. 68 546 


r.4. 61 

4. 61 
4. 6J 
4. 6) 
4. 61 


B582 
3 582 
3 683 
3 583 
3 583 


2° 26' 
2 27 
2 28 - 
2 29 
2 30 


= 8760" S. 
= 8820 
= 8880 
»8940 
= 9000 


4. 68 644 T 4. 68 584 
4. 68 544 4. 68 584 
4. 68 544 4. 68 584 
4. 68 544 4. 68 585 
4. 68 544 4. 68 585 





aEOGRAPHlC TABLES AND FOBHULAS. 






N. 


L. 1 2 3 4 


6 6 7 8 9 


P.P. 


•00 

902 


96 424 429 484 439 444 


44S 463 463 468 468 




472 477 482 487 492 
521 525 630 ^ 540 
669 574 578 683 588 


593 698 602 607 612 


906 


617 622 62e 631 636 

*® 2.'S Ei £S SSI 
713 718 722 727 7S2 


iiSii 




907 
908 
909 

i 

91S 


761 766 770 77S 760 
809 813 M8 ^ ^ 


siSii 




904 909 914 918 923 


928 9S8 938 942 947 


„S«««« 


976 980 sai 990 99S 




afi 


915 


Oe£ 099 104 109 114 
142 147 162 156 161 
190 194 199 201 OT9 


118 123 1^ ^ Ig 
213 218 223 227 232 




11 


-918 
B*0 


i S 1 S i 


261 26* 270 275 280 
«fl 407 412 417 421 




K 


379 384 338 393 S98 




Ira 


426 481 436 440 445 

s s s s s 


450 451 4.» 461 4^ 




ira 


^ 6«l KO ^ ^ 


591 596 600 60fi 609 
638 642 647 652 656 
SS 689 fiW 699 708 




S 


IS s ?s s s 


731 736 741 746 750 




«0 

1 


848 853 ^ 8«2 367 


iTi 87fi 881 886 890 
"oTs 9'28 928 932 "937 
965 970 974 979 984 

.011 .016 ,021 .oaS jBo 




895 900 904 909 914 
942 HG 951 966 960 
988 993 997 .002 ,007 


931 
935 


081 086 090 095 100 
128 132 137 142 146 


)01 109 114 1>8 123 
151 156 160 165 169 


S 


s 


93) 
MO 

MS 


174 179 163 188 192 
220 22S 230 234 M9 
267 271 276 280 28i 


197 202 206 211 216 
243 218 253 267 262 
290 204 '.>»9 sot 308 


\ 


1 


313 317 322 327 331 


336 340 341^ m 364 




359 364 368 S73 377 


474 479 483 488 493 


»<6 


497 602 606 511 516 
689 694 698 603 607 


5M 671 5^ MO ^ 
612 617 621 628 630 




S 


6^ 640 641 64J 653 
681 685 690 696 690 
727 731 736 740 74S 


719 7.51 759 763 768 




e§o 


772 777 782 786 791 


796 800 804 809 813 


». 


L. 1 2 8 4 


5 8 7 8 9 


P.P. 


Z°30 


-9^ 4: M 513 i: 


sa 

18 586 
586 


2= S6' = 9300" 8. 4. 68 6*3 T. 4. 88 587 
236=9360 1.88543 4. 68587 
2 37 = W20 1. 68 542 4. 68 588 
238-9180 1.68542 4.68588 
2 39-9610 4.68642 1.88 588 



46061—08 10 
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Table 21. — Five-^place logarithms ofnaJtural nwm6er«^— Oontinued. 



N. 


L. 


1 


2 3 


4 


5 


6 


7 


8 9 


P.P. 


960 

951 
952 
953 


97 772 


777 


782 786 


791 


796 1 


SOO 


804 


809 813 




818 
864 
909 


823 
868 
914 


827 882 
873 877 
918 923 


886 
882 
928 


841 i 
886 1 
932 < 


B46 
B91 
937 


850 
896 
941 


865 859 
900 9Q5 
946 960 


954 
955 
956 


95g 

98 000 

046 


i 


964 968 
009 014 
066 059 


978 
019 
064 


978 " 
028 1 
068 1 


»82 
028 
073 


987 
032 
078 


991 996 
037 041 
082 087 




957 
958 
959 

960 

961 
962 
963 


091 
137 
182 


096 
141 
186 


100 log 
146 15Q 
191 196 


IS 

200 


114 
159 
204 


118 
164 
209 


123 
168 
214 


127 132 
178 177 
218 228 




227 


'm 


286 241 


246 


250 ' 


264 


269 


263 268 


272 
318 
363 


277 
322 
367 


281 286 
327 831 
372 376 


290 
836 
381 


295 ' 


299 
345 
390 


304 
849 
394 


308 818 
354 368 
399 408 


1 
2 


6 

0,6 
1/0 


964 
965 
966 


408 
453 
498 


412 
457 
502 


417 421 
462 466 
507 611 


426 
471 
616 


430 ' 
475 - 
520 


135 
180 
525 


439 

484 
529 


444 448 
489 493 
634 688 


3 
4 
5 
6 


1/6 
2,0 
2,5 
3,0 


967 
968 
969 

970 

971 
972 
973 


543 

588 
632 


547 
592 
637 


652 666 
597 601 
641 646 


5g 


666 i 
610 1 
665 < 


570 
514 
659 


674 
619 
664 


679 583 
623 628 
668 673 


7 
8 
9 


8,6 
4A) 
4,6 


677 


682 

726 
771 
816 


686 691 


695 . 

740 
784 
829 


700 


704 


709 


713 717 




722 
767 
811 


731 736 
776 780 
820 82§ 


744 
789 
834 


749 
793 
»3& 


763 
798 
848 


758 762 
802 807 
847 861 


974 
976 
976 


856 


860 
905 
949 


865 869 
909 914 
964 968 


874 
918 
963 


878 
923 
967 


888 
927 
972 


887 
932 
976 


892 896 
936 94; 
981 986 




977 
978 
979 

980 

981 
982 
983 


989 

99 034 

078 


994 
038 
083 


998*008 
048 047 
087 092 


♦007 
052 
096 


♦012 4016 «021 ^ «029 
056 061 066 069 074 
100 105 109 114 118 


- 


123 


127 


131 136 


140 


145 


149 


154 


158 162 


167 
211 


171 
216 
260 


176 180 
220 224 
264 269 


185 
229 
273 


189 
233 ' 

277 


198 
238 
282 


198 
242 
286 


202 207 
247 251 
291 295 


1 
2 


4 

0,4 

0,8 

1/2 

1/6 

2,0 

2,4 ^ 

2,8 ' 

8,2 

8,6 


984 
985 
986 


300 
344 
388 


304 
348 
392 


808 818 
852 867 
396 401 


817 
361 
405 


822 . 
866 . 
410 • 


326 
370 
114 


830 
874 
419 


385 839 
879 888 
423 427 


3 
4 
5 
6 


987 
988 
989 

990 

991 
992 
993 


432 
476 
520 


436 
480 
524 


441 44g 
484 489 
628 533 


449 
493 
637 


464 • 
498 i 

642 i 


158 
502 
546 


468 
606 
660 


467 471 
611 515 
655 659 


7 
8 
9 


564 


568 


572 577 


681 


685 


590 


594 


699 603 




607 
69§ 


612 
656 
699 


616 621 
660 664 
704 708 


625 
669 
712 


629 
673 
717 


S34 
677 
721 


682 
726 


642 647 
686 691 
730 784 


994 
995 
996 


739 

782 
826 


743 

787 
830 


747 75? 
791 795 
835 889 


756 
800 
843 


760 
804 
848 


765 
808 
B52 


769 
813 
856 


774 778 
817 82? 
861 865 




997 
998 
999 

1000 


870 
913 
957 


874 
917 
961 


878 883 
92? 926 
966 970 


887 
980 
974 


891 
935 
978 < 


896 
939 
983 


900 
944 
987 


904 909 
948 952 
991 996 




00 000 


004 


009 013 


017 


022 


026 


030 


035 089* 


N. 


L. 


1 


2 3 


4 


1 ^ 


6 


7 


8 9 


P.P. 


20 38- 
2 39 
2 40 
2 41 
2 42 


'-9480«' 
-9540 
-9600 
»9660 
-9720 


S. 4 
4 
4 
4 
4 


. 68 642 T. 4. 6 
. 68 642 4. 6 
. 68 642 4. 6 
. 68 542 4. 6 
. 68 641 4. 6 


8 688 
8 588 
8 589 
8 589 
8 590 


20 48'« 

2 44 : 

2 46 < 

2 46 •• 
2 47 = 


- 9780» S. 
» 9840 
=- 9900 
» 9960 
= 10020 


4. 68 641 T. 4. 68 590 
4. 68 541 4. 68 590 
4. 68 641 4. 68 691 
4. 68 541 4. 68 691 
4. 68 540 4. 68 602 



GEoaBAPEIC TABL£S AND FUBHULA8. 



Formula for using quantities S and T: 
log sin a = log a" + S. 

log tan a = log a" + T. 

log cot a = a.. c. log a" + a. v. log T. 



log a" = log s 



- S = log tan d 



log cos a = log (90° — a)" + iS. 

log cot a = log (90° - «)" + ^• 

log tan o = a. c. log (90° - a)" + a. c. log T. 

log (90^^ — a)" = log cos a — (S = log cot a~ T. 



148 



GEOGRAPHIC TABLES AND FORMULAS. 



Table 22. — Five-pUice logarithms of drcu^r funclionsj expressed in arc and time. 

0*» 0^ 



m. s. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 






















0.00 000 


60 


60 


4 


1 


6. 46 373 




6.46 373 




3.63 627 


0.00 000 


69 


66 


8 


2 


6.76 476 


30103 


6.76 476 


30103 


3.23 524 


0.00 000 


68 


62 


12 


3 


6.94 085 


17609 


6.94 065 


17609 


3.05 915 


0.00 000 


57 


48 


16 


4 


7.06 579 


12494 
9691 


7.06 579 


12494 
9691 


2.93 421 


0.00 000 


56 


44 


20 


5 


7. 16 270 


7. 16 270 




2.83 730 


0.00 000 


66 


69 40 


24 


6 


7.24 188 


7918 


7.24 188 


7918 


2. 75 812 


0.00 000 


64 


36 


28 


7 


7.30 882 


6694 


7.30 882 


6694 


2.69 118 


0.00 000 


63 


32 


82 


8 


7.36 682 


5800 


7.36 682 


5800 


2. 63 318 


0.00 000 


62 


28 


36 


9 


7.41 797 


5115 
4576 


7.41 797 


5115 
4576 


2.58 203 


0.00 000 


51 


24 


40 


10 


7. 46 373 


7.46 373 




2.53 627 


0.00 000 


60 


69 20 


44 


11 


7.50 512 


4139 


7.50 612 


4139 


2.49 488 


0.00 000 


49 


16 


48 


12 


7.54 291 


8779 


7.54 291 


3779 


2.45 709 


0.00 000 


48 


12 


52 


13 


7.57 767 
7.60 985 


3476 


7.57 767 


3476 


2.42 233 


0.00 000 


47 


8 


56 


14 


3218 


7.60 986 


3219 


2.39 014 


0.00 000 


46 


4 








2997 




2996 










1 


15 


7.63 982 


7.63 982 




2. 36 018 


0.00 000 


45 


59 


4 


16 


7.66 784 


2802 


7.66 785 


2803 


2.33 216 


0.00 000 


44 


66 


8 


17 


7.69 417 


2633 


7.69 418 


2633 


2.30 682 


9.99 999 


43 


62 


12 


18 


7.71 900 


2483 


7.71 900 


2482 


2.28 100 


9.99 999 


22 


48 


16 


19 


7.74 248 


2348 
2227 


7.74 248 


2348 
2228 


2.26 752 


9. 99 999 


41 


44 


1 20 


20 


7. 76 475 


7.76 47$ 


2.23 624 


9. 99 999 


40 


68 40 


24 


21 


7.78 594 


2119 


7.78 595 


2119 


2.21 40§ 


9.99 999 


39 


36 


28 


22 


7.80 61§ 


2021 


7.80 615 


2020 


2.19 886 


9. 99 999 


38 


32 


32 


23 


7.82 545 


1930 


7.82 546 


1931 


2.17 464 


9.99 999 


37 


28 


36 


24 


7.84 393 


1848 
1773 


7.84 394 


1848 
1773 


2.15 606 
2. 13 8a3 


9.99 999 
9. 99 999 


36 


24 1 

1 


1 40 


25 


7.86 166 


7.86 167 


36 


58 20 


44 


26 


7.87 870 


1704 


7.87 871 


1704 


2. 12 129 


9.99 999 


34 


16 


48 


27 


7.89 509 


1639 


7.89 510 


1639 


2. 10 490 


9.99 999 


33 


12 


52 


28 


• 7.91 088 


1579 


7.91 089 


1679 


2.08 911 


9.99 999 


32 


8 


56 


29 


7.92 612 


1524 
1472 


7. 92 613 


1524 
1473 


2.07 387 


9.99 998 


31 


4 


2 


30 


7.94 084 


7.94 086 


2.05 914 


9. 99 99o 


80 


58 


4 


31 


7.95 508 


1424 


7. 95 510 


1424 


2.04 490 


9.99 998 


29 


56 


8 


32 


7.96 887 


1379 


7.96 889 


1379 


2.03 111 


9.99 998 


28 


52 


12 


33 


7.98 223 


1336 


7.98 225 


1336 


2.01 775 


9.99 998 


27 


48 


16 


34 


7.99 520 


1297 
1259 


7.99 522 


1297 
1259 


2.00 478 


•7. W VuH 


26 


44 


2 20 


35 


8.00 779 


8.00 781 


1.99 219 


9.99 998 


25 


57 40 


24 


36 


8.02 002 


1223 


8.02 004 


1223 


1.97 996 


9.99 998 


24 


36 


28 


37 


8.03 192 


1190 


8.03 194 


1190 


1.96 806 


9.99 997 


23 


32 


32 


38 


8.04 350 


1158 


8.04 353 


1159 


l.te 647 


9.99 997 


22 


28 


36 


39 


8.05 478 


1128 
1100 


8.05 481 


1128 
1100 


1.94 519 


9.99 997 


21 


24 , 


2 40 


40 


8.06 578 


8.06 681 


1. 93 419 


9.99 997 


20 


57 20 


44 


41 


8.07 650 


1072 


8.07 653 


1072 


1.92 347 


9.99 997 


19 


16 


48 


42 


8.08 696 


1046 


8.08 700 


1047 


1.91 300 


9.99 997 


18 


12 


52 


43 


8.09 718 


1022 


8.09 722 


1022 


1.90 278 


9.99 997 


17 


8 


56 


44 


8. 10 717 


999 
976 


8. 10 720 


998 
976 


1.89 280 


9.99 996 


16 


4 


3 


45 


8. 11 693 


8.11 696 


1.88 304 


9.99 996 


15 


57 


4 


46 


8. 12 647 


954 


8. 12 651 


955 


1. 87 349 


9.99 996 


14 


66 


8 


47 


8. 13 58; 


934 


B.13 585 


934 


1.86 415 
1.85 500 


9.99 996 


13 


52 


12 


48 


8. 14 495 


914 


8.14 500 


915 


9.99 996 


12 


48 


16 


49 


8. 15 391 


896 

877 


8. 15 396 


895 
878 


1.84 606 


9.99 996 


11 


44 , 


3 20 


60 


8. 16 268 


8. 16 273 


1.83 727 


9.99 99$ 


10 


56 40 


24 


51 


8.17 128 


860 


8.17 133 


860 


1.82 867 


9.99 996 


9 


36 


28 


52 


8. 17 971 


843 


8. 17 976 


843 


1. 82 024 


9.99 995 


8 


32 ; 


32 


53 


8. 18 798 


827 


8.18 804 


828 


1.81 196 


9.99 996 


7 


28 ' 


36 


54 


8. 19 610 


812 
797 


8.19 616 


812 
797 


1.80 384 


9.99 996 


6 


24 


3 40 


55 


8.20 407 


8. 20 41? 


1.79 587 


9.99 994 


5 


66 20 


44 


56 


8.21 189 


782 


8.21 195 


782 


1.78 805 


9.99 994 


4 


16 


48 


57 


8.21 958 


769 


8.21 964 


769 


1.78 036 


9.99 994 


3 


12 


52 


58 


8.22 713 


755 


8.22 720 


756 


1. 77 280 


9.99 994 


2 


8 


56 


59 


8.23 456 


743 
730 


8. 23 462 


742 
730 


1.76 538 


9.99 994 


1 


4 


4 


60 


8.24 186 


8. 24 192 


1.75 808 


9 99 993 





56 






L. Cos. 


d. 


|L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


f 


m. 8. 
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Table 22. — Five-place logarithms of (ircuiar funcHonSy etc. — Oontinued. 



' m. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 






4 





8.24 186 




8.24 192 




1.75 808 


9.99 993 


60 


56 


4 


1 


8.24 903 


717 


8.24 910 


718 


1.75 090 


9.99 993 


69 


56 


8 


2 


8.25 609 


706 


8.25 616 


706 


1.74 384 


9.99 993 


58 


52 


12 


3 


8.26 304 


696 


8.26 312 


696 


1.73 688 


9. 99 993 


67 


48 


16 


4 


8.26 988 


684 
673 


8.26 996 


684 
673 


1.73 004 


9.99 992 


56 


44 


4 20 


6 


8.27 661 


8.27 669 


1. 72 331 


9.99 992 


56 


66 40 


24 


6 


8.28 324 


663 


8.28 332 


663 


1.71 668 


9.99 992 


54 


36 


28 


7 


8. 28 977 


663 


8.28 986 


654 


1.71 014 


9.99 992 


63 


32 


32 


8 


8.29 621 


644 


8.29 629 


643 


1.70 371 


9. 99 992 


52 


28 


36 


9 


8.30 256 


634 
624 


8.30 263 


634 
626 


1.69 737 


9.99 991 


51 


24 


4 40 


10 


8.30 879 


8.30 888 


1.69 11? 


9.99 991 


60 


56 20 


44 


11 


8.31 495 


616 


8.31 505 


617 


1.68 495 


9.99 991 


49 


16 


48 


12 


8.32 103 


608 


8.32 112 


607 


1.67 888 


9.99 990 


48 


12 


52 


13 


8.32 702 


599 


8.32 711 


599 


1.67 289 


9.99 990 


•47 


8 


56 


14 


8.33 292 


590 
583 


8.33 302 


591 
584 


1.66 698 


9.99 990 


46 


4 


5 


16 


8.33 875 


8.33 886 


1.66 114 


9. 99 990 


45 


55 


4 


16 


8.S4 450 


676 


8.34 461 


576 


1.65 539 


9.99 989 


44 


66 


8 


17 


8.35 018 


668 


8.36 029 


568 


1.64 971 


9.99 989 


43 


62 


12 


18 


8.35 678 


660 


8.35 590 


561 


1.64 410 


9.99 989 


42 


48 


16 


19 


8.36 131 


563 
647 


8. 36 143 


553 
546 


1.63 867 


9.99 989 


41 


44 


5 20 


20 


8.36 678 


8.36 689 


1.63 311 


9.99 988 


40 


64 40 


24 


21 


8. 37 217 


539 


8.37 229 


640 


1.62 771 


9.99 988 


39 


36 


28 


22 


8. 37 7S0 


633 


8. 37 762 


533 


1.62 238 


9.99 9S8 


38 


32 


32 


23 


8.38 276 


526 


8.38 289 


527 


1.61 711 


9.99 987 


37 


28 


36 


24 


8.38 796 


520 

514 


8.38 809 


520 
614 


1.61 191 


9.99 987 


36 


24 


5 40 


25 


8. 39 310 


8. 39 323 


1. 60 677 


9.99 987 


35 


54 20 


44 


26 


8. 39 818 


508 


8.39 832 


509 


1.60 168 


9.99 986 


34 


16 


48 


27 


8.40 320 


502 


8.40 334 


502 


1.59 666 


9.99 986 


33 


12 


52 


28 


8.40 816 


496 


8.40 830 


496 


1.59 170 


9.99 986 


32 


8 


56 


29 


8.41 307 


491 

486 


8.41 321 


491 

486 


1.58 679 


9.99 985 


31 


4 


6 


80 


8.41 792 


8.41 807 


1.58 193 


9.99 986 


30 


54 


4 


31 


8.42 272 


480 


8.42 287 


480 


1.67 713 


9.99 985 


29 


56 


8 


32 


8.42 746 


474 


8.42 762 


476 


1.57 238 


9.99 984 


28 


62 


12 


33 


8.43 216 


470 


8.43 232 


470 


1.56 768 


9.99 984 


27 


48 


16 


34 


8.43 680 


464 
459 


8.43 696 


464 

460 


1.56 304 


9.99 984 


26 


44 


6 20 


35 


8. 44 139 


8.44 156 


1.66 844 


9.99 983 


25 


63 40 


24 


36 


8.44 594 


456 


8.44 611 


455 


1.65 389 


9.99 983 


24 


36 


28 


37 


8.45 044 


450 


8. 45 061 


450 


1.54 939 


9.99 983 


23 


32 


82 


38 


8.46 489 


445 


8.45 507 


446 


1.54 493 


9.99 982 


22 


28 


36 


39 


8.45 930 


441 
436 


8.45 948 


441 
437 


1.54 052 


9.99 982 


21 


24 


6 40 


40 


8.46 366 


8.46 385 


1. 53 615 


9.99 982 


2d 


53 20 


44 


41 


8.46 799 


433 


8.46 817 


432 


1.63 183 


9.99 981 


19 


16 


48 


42 


8.47 226 


427 


8.47 245 


428 


1.62 755 


9. 99 981 


18 


12 


52 


43 


8.47 650 


424 


8.47 669 


424 


1. 52 331 


9. 99 981 


17 


8 


56 


44 


8.48 069 


419 
416 


8. 48 089 


420 
416 


1.51 9U 


9.99 980 


16 


4 


7 


45 


8. 48 485 


8.48 505 


1.51 496 


9.99 980 


15 


53 


4 


46 


8.48 896 


411 


8.48 917 


412 


1.61 08? 


9.99 979 


14 


66 


8 


47 


8.49 304 


408 


8. 49 325 


408 


1.50 675 


9.99 979 


13 


62 


12 


48 


8.49 708 


404 


8.49 729 


404 


1.50 271 


9.99 979 


12 


48 


16 


49 


8.50 108 


400 
396 


8. 50 130 


401 
397 


1.49 870 


9. 99 978 


11 


44 


7 20 


50 


8.50 504 


8. 50 627 


1.49 473 


9. 99 978 


10 


52 40 


24 


51 


8. 50 897 


393 


8.50 920 


393 


1.49 080 


9. 99 977 


9 


36 


28 


62 


8. 51 287 


390 


8.51 310 


390 


1.48 690 


9. 99 977 


8 


32 


32 


53 


8.51 673 


386 


8.51 696 


386 


1.48 304 


9. 99 977 


7 


28 


36 


54 


8.52 055 


382 
379 


8.52 079 


383 
380 


1.47 921 


9. 99 976 


6 


24 


7 40 


55 


8.52 434 


8. 62 469 


1.47 64; 


9.99 976 


5 


62 20 


44 


56 


8.52 810 


376 


8.52 835 


376 


1.47 165 


9.99 975 


4. 


16 


48 


57 


8.53 183 


373 


8.63 208 


373 


1.46 792 


9. 99 975 


3 


12 


62 


68 


8.63 552 


369 


8.53 578 


370 


1.46 42? 


9. 99 974 


2 


8 


56 


69 


8.53 919 


367 
363 


8.53 945 


367 
363 


1.46 055 


9. 99 974 


1 


4 


8 


60 


8.64 282 


8.54 308 


1. 46 692 


9.99 974 
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Tablb 22. — Five^place logarithms of circular functianSj etc. — Continued. 



(y 








2 


O 










m. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


• 




8 





8.54 282 




8.54 808 




1.45 692 


9.99 974 


00 


52 


4 


1 


8.54 642 


860 


8.54 669 


861 


1.45 881 


9.99 973 


59 


56 


8 


2 


8.54 999 


857 


8.65 027 


358 


1.44 978 


9.99 973 


58 


52 


12 


3 


8.55 354 


355 


8.65 382 


356 


1.44 618 


9.99 972 


57 


48 


16 


4 


8.65 705 


851 
349 


8.65 734 


352 
349 


1.44 266 


9.99 972 


66 


44 


8 20 


5 


8.56 054 


8.56 088 


1.48 917 


9. 99 971 ' 


65 


51 40 


24 


6 


8.56 400 


346 


8.56 429 


346 


1.43 671 


9.99 971 


54 


36 


28 


7 


8.56 743 


343 


8.66 773 


344 


1.43 227 


9.99 970 


58 


32 


82 


8 


8.57 084 


341 


8.57 114 


341 


1.42 886 


9.99 970 


62 


28 


86 


9 


8.67 421 


337 
336 


8.57 452 


838 
386 


1.42 548 


9.99 969 


51 


24 


8 40 


10 


8.57 757 


8.57 788 


1.42 212 


9.99 969 


60 


51 20 


44 


11 


8.58 089 


382 


8.58 121 


833 


1.41 879 


9.99 968 


49 


16 


48 


12 


8.58 419 


330 


8.68 461 


880 


1.41 549 


9.99 968 


48 


12 


52 


13 


8.58 747 


328 


8.58 77V 


328 


1.41 221 


9.99 967 


47 


8 


56 


li 


8.59 072 


325 
323 


8.59 105 


326 
823 


1.40 895 


9.99 967 


46 


4 


9 


15 


8.59 395 


8.59 428 


1.40 572 


9.99 967 


45 


61 


4 


16 


8.69 715 


320 


8.59 749 


321 


1.40 251 


9.99 966 


44 


56 


8 


17 


8.60 038 


318 


8.60 068 


319 


1.89 932 


9.99 966 


48 


52 


12 


18 


8.60 349 


316 


8.60 384 


316 


1.39 616 


9.99 965 


42 


48 


16 


19 


8.60 662 


313 
311 


8.60 698 


314 
311 


1.89 302 


9.99 964 


41 


44 


9 20 


20 


8.60 973 


8.61 009 


1.38 991 


9.99 964 


40 


60 40 


24 


21 


8.61282 


809 


8.61 319 


810 


1.38 681 


9.99 968 


89 


36 


28 


22 


8.61 589 


307 


8.61 626 


307 


1.38 374 


9.99 963 


38 


82 


32 


23 


8.61 894 


805 


8.61 981 


306 


1.88 069 


9.99 962 


87 


28 


36 


24 


8.62 196 


302 
301 


8.62 284 


303 
301 


1.87 766 


9.99 962 


36 


24 


9 40 


25 


8.62 497 


8.62 586 


1.37 465 


9.99 961 


35 


50 20 


44 


26 


8.62 795 


298 


8.62 834 


299 


1.37 166 


9.99 961 


34 


16 


48 


27 


8.63 091 
8.63 885 


296 


8. 68 131 


297 


1.86 869 


9.99 960 


88 


12 


52 


28 


294 


8.63 426 


296 


1.36 574 


9.99 960 


32 


8 


66 


29 


8.63 678 


293 
290 


8. 63 718 


292 
291 


1.86 282 


9.99 959 


31 


4 


10 


80 


8.63 968 


8.64 009 


1.35 991 


9.99 959 


80 


60 


4 


31 


8.64 256 


288 


8.64 29$ 


289 


1.35 702 


9.99 958 


29 


56 


8 


32 


8.64 543 


287 


8.64 685 


287 


1.85 415 


9.99 958 


28 


52 


12 


33 


8.64 827 


284 


8.64 870 


285 


1.35 130 


9.99 967 


27 


48 


16 


34 


8.65 110 


283 
281 


8.65 154 


284 
281 


1.34 846 


9.99 956 


26 


44 


10 20 


35 


8. 65 391 


8.65 4a5 


1.34 665 


9.99 95$ 


25 


49 40 


24 


36 


8.65 670 


279 


8.65 715 


280 


1.84 285 


9.99 95g 


24 


36 


28 


37 


8.65 947 


277 


8.65 993 


278 


1.34 007 


9.99 965 


23 


32 


32 


38 


8.66 228 


276 


8.66 269 


276 


1.33 781 


9.99 954 


22 


28 


36 


39 


8.66 497 


274 
272 


8.66 543 


274 
273 


1.33 457 


9.99 954 


21 


24 


10 40 


40 


8.66 769 


8.66 816 


1.33 184 


9.99 953 


20 


49 20 


44 


41 


8.67 039 


270 


8.67 087 


271 


1.32 913 


9.99 952 


19 


16 


48 


42 


8.67 308 


269 


8.67 356 


269 


1.32 644 


9.99 952 


18 


12 


52 


43 


8.67 675 


267 


8.67 624 


268 


1.32 376 


9.99 951 


17 


8 


56 


44 


8.67 841 


266 
.263 


8. 67 890 


266 
264 


1.32 110 


9.99 951 


16 


4 


11 


45 


8.68 104 




8.68 154 


1.31 846 


9.99 950 


15 


49 


4 


46 


8.68 367 


263 


8. 68 417 


263 


1.31 583 


9.99 949 


14 


56 


8 


47 


8.68 627 


260 


8.68 678 


261 


1. 31 322 


9.99 949 


13 


52 


12 


48 


8.68 886 


259 


8.68 938 


260 


1.31 062 


9.99 948 


12 


48 


16 


49 


8. 69 144 


268 
256 


8.69 196 


258 
257 


1.30 804 


9.99 948 


11 


44 


11 20 


60 


8. 69 400 




8.69 453 




1.30 547 


9.99 947 


10 


48 40 


24 


51 


8.69 654 


254 


8.69 708 


256 


1.30 292 


9.99 946 


9 


36 


28 


52 


8.69 907 


263 


8.69 962 


254 


1.30 038 


9.99 946 


8 


32 


32 


53 


8.70 159 


252 


8. 70 214 


252 


1.29 78§ 


9.99 945 


7 


28 


36 


54 


8.70 409 


250 
249 


8. 70 465 


251 
249 


1.29 535 


9.99 944 


6 


24 


11 40 


55 


8.70 658 




8. 70 714 




1.29 286 


9.99 944 


6 


48 20 


44 


56 


8.70 905 


247 


8. 70 %2 


248 


1.29 038 


9.99 943 


4 


16 


48 


57 


8. 71 151 
8.71 395 


246 


8.71 208 


246 


1.28 792 


9.99 942 


3 


12 


52 


58 


244 


8. 71 453 


245 


1.28 547 


9.99 942 


2 


8 


56 


59 


8.71 638 


243 
242 


8.71 697 


244 
243 


1.28 803 


9.99 941 


1 


4 


12 


60 


8.71 880 


8. 71 940 


1.28 060 


9.99 940 
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L.Cos. 


d. 


L. Cotg. 


c.d. 


L.Tang. 


L. Sin. 


/ 
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Table 22. — Mve-place logarithms of drciUar functiona, etc. — Continued. 



0^ 








3 













m. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cofl. 






12 





8.71 880 




8.71940 




1.28 060 


9.99 940 


60 


48 


4 


1 


8. 72 120 


240 


8.72 181 


241 


1.27 819 


9.99 940 


59 


56 


8 


2 


8.72 359 


239 


8.72 420 


239 


1.27 580 


9.99 989 


58 


52 


12 


3 


8.72 597 


238 


8. 72 659 


239 


1.27 341 


9.99 938 


67 


48 


16 


4 


8.72 884 


237 
235 


8. 72 896 


237 
236 


1.27 104 


9.99 938 


66 


44 


12 20 


5 


8.73 069 


8. 73 132 


1.26 868 


9.99 937 


56 


47 40 


24 


6 


8.73 30^ 


234 


8.73 366 


234 


1.26 634 


9.99 936 


54 


86 


28 


7 


8.73 535 


232 


8.73 600 


234 


1.26 400 


9.99 93^ 


53 


32 


82 


8 


8. 73 767 


232 


8. 73 832 


232 


1.26 168 


9.99 936 


62 


28 


86 


9 


8.73 997 


230 
229 


8. 74 063 


231 
229 


1.26 937 


9.99 934 


51 


24 


12 40 


10 


8.74 226 


8.74 292 


1.26 708 


9.99 934 


50 


47 20 


44 


11 


8.74 454 


228 


8. 74 521 


229 


1.25 479 


9.99 933 


49 


16 


48 


12 


8.74 680 


226 


8.74 748 


227 


1.25 252 


9.99 932 


48 


12 


52 


13 


8.74 906 


226 


8.74 974 


226 


1.26 026 


9.99 932 


47 


8 


56 


14 


8.75 130 


224 
223 


8. 76 199 


225 
224 


1.24 801 


9. 99 931 


46 


4 


13 


15 


8.75 353 


8.76 42? 


1.24 677 


9. 99 930 


45 


47 


4 


16 


8. 75 57§ 


222 


8.75 646 


222 


1.24 365 


9.99 929 


44 


56 


8 


17 


8.75 795 

8.76 016 


220 


8. 75 867 


222 


1.24 133 


9.99 929 


43 


62 


12 


18 


220 


8. 76 087 


220 


1.23 913 


9.99 928 


42 


48 


16 


19 


8.76 234 


219 
217 


8.76 306 


219 
219 


1.23 694 


9.99 927 


41 


44 


13 20 


to 


8. 76 451 


8.76 52S 


1.23 475 


9.99 926 


40 


46 40 


24 


21 


8.76 667 


216 


8. 76 742 


217 


1.23 258 


9.99 926 


39 


86 


28 


22 


8.76 883 


216 


8.76 968 


216 


1.23 042 


9.99 925 


38 


32 


82 


23 


8.77 097 


214 


8. 77 173 


215 


1.22 827 


9.99 924 


37 


28 


86 


24 


8.77 810 


213 
212 


8.77 387 


214 
213 


1.22 613 


9.99 923 


36 


24 


18 40 


25 


8.77 522 


8.77 600 


1.22 400 


9.99 923 


36 


46 20 


44 


26 


8.77 733 


211 


8.77 811 


211 


1.22 189 


9.99 922 


34 


16 


48 


27 


8.77 943 


210 


8.78 022 


211 


1.21 978 


9.99 921 


33 


12 


(52 


28 


8.78 152 


209 


8.78 232 


210 


1.21 768. 


9.99 920 


32 


8 


56 


29 


8.78 360 


208 
208 


8. 78 441 


209 
208 


1.21 569 


9.99 920 


31 


4 


14 


80 


8.78 568 


8.78 64? 


1.21 361 


9.99 919 


80 


46 


4 


31 


8.78 774 


206 


8.78 856 


206 


1.21 146 


9.99 918 


29 


.56 


8 


32 


8.78 979 


205 


8.79 061 


206 


1.20 939 


9.99 917 


28 


52 


12 


33 


8.79 183 


204 


8.79 266 


205 


1.20 734 


9.99 917 


27 


48 


16 


34 


8.79 386 


203 
202 


8.79 470 


204 
203 


1.20 630 


9.99 916 


26 


44 


14 20 


35 


8.79 688 


8. 79 673 


1.20 327 


9.99 915 


25 


45 40 


24 


36 


8.79 789 


201 


8. 79 875 


202 


1.20 125 


9.99 914 


24 


36 


28 


37 


8.79 990 


201 


8.80 076 


201 


1.19 924 


9.99 913 


23 


32 


32 


38 


8.80 189 


199 


8.80 277 


201 


1.19 723 


9. 99 913 


22 


28 


36 


39 


8.80 388 


199 
197 


8.80 476 


199 
198 


1.19 624 


9. 94 912 


21 


24 


14 40 


40 


8.80 585 


8.80 674 


1. 19 326 


9. 99 911 


20 


45 20 


44 


41 


8.80 782 


197 


8.80 872 


198 


1. 19 128 


9. 99 910 


19 


16 


48 


42 


8.80 978 


196 


8.81 068 


196 


1. 18 932 


9.99 909 


18 


12 


52 


43 


8.81 173 


195 


8.81 264 


196 


1.18 736 


9.99 909 


17 


8 


56 


44 


8.81 367 


194 
193 


8.81 459 


196 
194 


1.18 541 


9.99 908' 


16 


4 


15 


45 


8.81 560 


8.81 653 


1. 18 347 


9.99 907. 


16 


45 


4 


46 


8.81 752 


192 


8.81 846 


193 


1. 18 154 


9.99 90§ 


14 


. 56 


8 


47 


8.81944 


192 


8.82 038 


192 


1. 17 962 


9.99 905 


13 


52 


12 


48 


8.82 134 


190 


8.82 230 


192 


1. 17 770 


9.99 904 


12 


48 


16 


49 


8.82 824 


190 
189 


8.82 420 


190 
190 


1.17 680 


9.99 904 


11 


44 


15 20 


60 


8.82 513 


8.82 610 


1. 17 390 


9.99 903 


10 


44 40 


24 


51 


8.82 701 


188 


8.82 799 


189 


1. 17 201 


9.99 902 


9 


36 


28 


52 


8.82 888 


187 


8.82 987 


188 


1.17 01? 


9.99 901 


8 


«32 


82 


53 


8.83 075 


187 


8.83 175 


188 


1. 16 825 


9.99 900 


7 


28 


86 


H 


8.83 261 


186 
186 


8.83 361 


186 
186 


1. 16 639 


9.99 899 


6 


24 


15 40 


55 


8.83 446 


8.83 647 


1.16 463 


9.99 898 


6 


44 20 


44 


56 


8.83 630 


184 


8.83 732 


185 


1.16 268 


9.99 898 


4 


16 


48 


57 


8.83 813 


183 


8.83 916 


184 


1.16 084 


9.99 897 


3 


12 


52 


58 


8.83 996 


183 


8.84 100 


184 


1. 15 900 


9.99 89$ 


2 


8 


56 


59 


8.84 177 


181 
181 


8.84 282 


182 
182 


1.16 718 


9.99 896 


1 


4 


16 


60 


8.84 358 


8.84 464 


1. 15 636 


9.99 894 
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L. Cos. 


d. 


L. Ctotg. 


c. d. 


L. Tang. 


L. Sin. 


/ 


m. s. 
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Tablb 22. — Mve-place logarithms of circalar fundioriBy etc. — Continued. 



m. B. 



16 . 

4 

8 

12 

16 



16 20 
24 
28 
32 
86 



16 40 
44 
48 
62 
56 



17 



18 





4 

8 

12 

16 



17 20 
24 
28 
82 
86 



17 40 
44 
48 
52 
56 





4 

8 

12 

16 



18 20 
24 
28 
82 
86 



18 40 
44 
48 
52 
56 



19 

4 

8 

12 

16 



19 20 
24 

. 28 
82 
86 



19 40 
44 
48 
52 
56 



20 



.0 

1 
2 
3 
4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 

27 
28 
29 



80 

31 
82 
83 
34 



35 
86 
37 
38 
39 



40 

41 
42 
43 

44 



45 
46 

47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



8.84 858 
8.84 539 
8.84 718 

8.84 897 

8.85 075 



8.85 252 
8.85 429 
8.85 605 
8.85 780 
8.85 955 



8.86 128 
8.86 801 
8.86 474 
8.86 645 
8.86 816 



8.86 987 

8.87 156 
8.87 32§ 
8.87 494 
8.87 661 



8.87 829 

8.87 995 

8.88 161 
8.88 826 
8.88 490 



8.88 654 
8.88 817 

8.88 980 

8.89 142 
8.89 804 



8.89 464 
8.89 625 
8.89 784 

8.89 943 

8.90 102 



8.90 260 
8.90 417 
8.90 574 
8.90 
8.90 



8.91 040 
8.91 195 
8.91 349 
8.91 50? 
8.91 655 



8.91 807 

8.91 959 

8.92 110 
8.92 261 
8.92 411 



8.92 561 
8.92 710 
8.92 859 
8.98 007 
8.98 154 



8.93 301 
8.98 448 
8.98 594 
8.93 740 
8.93 88S 



8.94 080 



L. €o8. 



d. 



181 
179 
179 
178 
177 

177 
176 
175 
175 
173 

173 
173 
171 
171 
171 

169 
169 
169 
167 
168 

166 
166 
165 
164 
164 

163 
163 
162 
162 
160 

161 
159 
16$ 
159 
158 

157 
157 
156 
155 
155 

155 
154 
153 
153 
152 

152 
151 
151 
150 
150 

149 
149 
148 
147 
147 

147 
146 
146 
145 
145 



d. 



L. Tang. 



8.84 464 
8.84 646 

8.84 826 

8.85 006 
8.85 185 



8.85 363 
8.85 540 
8.85 717 

8.85 893 

8.86 069 



8.86 243 
8.86 417 
8.86 591 
8.86 763 
8.86 935 



8.87 106 
8.87 277 
8.87 447 
8.87 616 
8. 87 786 



8.87 953 

8.88 120 
8.88 287 
8.88 453 
8.88 618 



8.88 783 

8.88 948 

8.89 111 
8.89 274 
8.89 437 



8.89 598 
8.89 760 

8. 89 920 

8.90 080 
8.90 240 



8.90 55? 
8.90 715 

8.90 872 

8.91 029 



8.91 185 
8.91 
8.91 
8.91 650 
8.91 803 



8.91 957 

8.92 110 
8.92 262 
8.92 414 
8.92 565 



8.92 716 

8.92 866 

8.93 016 
8.98 165 
8.98 813 



8.93 462 

8.93 609 
8.98 766 
8.98 903 

8.94 049 



8.94 195 



L. Cotg. 



c. d. 



182 
180 
180 
179 

178 

177 
177 
176 
176 
174 

174 
174 
172 
172 
171 

171 
170 
169 
169 
168 

167 
167 
166 
165 
165 

165 
163 
163 
168 
161 

162 
160 
160 
160 
159 

158 
168 
157 
157 
156 

155 
166 
165 
168 
164 

153 
152 
152 
151 
151 

160 
160 
149 
148 
149 

147 
147 
147 
146 
146 



c. d. 



L. Cotg. 



.15 536 
.15 354 
.15 174 
.14 99^ 
. 14 815 



.14 637 
.14 460 
.14 283 
. 14 107 
. 13 931 



. 13 767 
.13 583 
.13 409 
. 13 237 
.18 06S 



.12 894 
.12 723 
.12 563 
.12 384 
. 12 215 



.12 047 
.11 880 
.11 713 
.11 647 
.11 382 



. 11 217 
.11 052 
.10 889 
.10 726 
.10 663 



.10 402 
. 10 240 
.10 080 
.09 920 
.09 760 



.09 601 
.09 44^ 
.09 286 
.09 128 
.08 971 



.08 816 
.06 660 
.08 6g5 
.08 350 
.08 197 



.08 043 
.07 890 
.07 738 
.07 68$ 
.07 435 



.07 284 
.07 134 
.06 984 
.06 836 
.06 687 



.06 538 
.06 391 
.06 244 
.06 097 
.05 951 



1.05 806 



L. Tang. 



L. Cos. 



9.99 894 
9.99 893 
9.99 892 
9.99 891 
9.99 891 



9.99 890 
9.99 889 
9.99 888 
9.99 887 
9.99 886 



9.99 885 
9.99 884 
9.99 883 
9.99 882 
9.99 881 



9.99 880 
9.99 879 
9.99 879 
9.99 878 
9.99 877 



9. 99 876 
9.99 876 
9.99 874 
9.99 873 
9.99 872 



9.99 871 
9.99 870 
9.99 869 
9.99 868 
9.99 867 



9.99 86§ 
9.99 865 
9.99 864 
9.99 863 
9.99 862 



9.99 861 
9.99 860 
9.99 859 
9.99 868 
9.99 857 



9.99 866 
9.99 855 
9.99 854 
9.99 863 
9.99 862 



9.99 851 
9.99 860 
9.99 848 
9.99 847 
9.99 846 



9.99 845 
%99 844 
9.99 843 
9.99 842 
9.99 841 



9.99 840 
9.99 839 
9.99 888 
9.99 837 
9.99 836 



9.99 834 



L. Sin. 



60 

59 
58 
57 
66 



55 
64 
53 
52 
51 



50 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



16 
14 
13 
12 
11 



10 

9 

8 
7 
6 



5 
4 
3 
2 
1 



44 
56 
62 
48 
44 



43 40 
86 
32 
28 
24 



43 20 
16 
12 

8 
4 



43 
56 
52 
48 
44 



42 40 
36 
32 
28 
24 



42 20 

16 

12 

8 

4 



42 
56 
62 
48 
44 



41 40 
36 
82 
28 
24 



41 20 

16 

12 

8 

4 



41 




66 
52 
48 
44 



40 40 
86 
32 

28 
24 



40 20 

16 

12 

8 

4 



40 



m. 8. 



86< 
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Table 22. — Pwe-pUux logarithms of circular fimctiont, etc. — C!on1iiiued. 
0* 6° 



m. 8. 



L. Sin. 



d. 



L. Tang. 



c. d. 



L.Cotg. 



L. Cos. 



20 



21 



21 



21 



22 



22 



23 



23 



23 



24 





4 

8 

12 

16 



20 20 
24 
28 
32 
36 



20 40 
44 
48 
62 
56 





4 

8 

12 

16 



20 
24 
28 
32 
86 



40 
44 
48 
52 
56 





4 

8 

12 

16 



20 
24 
28 
32 
36 



22 40 
44 
48 
62 
66 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
66 





1 
2 
3 

4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



16 
16 
17 
18 
19 



30 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
82 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 

47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



8.94 030 
8.94 174 
8.94 317 
8.94 461 
8.94 603 



8.94 746 

8.94 887 

8.95 029 
8. 95 170 
8. 95 310 



8.95 450 
8.95 589 
8.95 728 

8.95 867 

8.96 005 



8.96 143 
8.96 280 
8.96 417 
8.96 553 
8.96 689 



8.% 825 

8.96 960 

8.97 095 
8.97 229 
8.97 363 



8.97 496 
8.97 629 
8.97 762 

8.97 894 

8.98 026 



8.98 157 
8.98 288 
8.98 419 
8.98 549 
8.98 679 



8.98 808 

8.98 937 

8.99 066 
8.99 194 
8.99 322 



8.99 450 
8.99 577 
8. 99 704 
8.99 830 
8.99 966 



9.00 082 
9.00 207 
9.00 332 
9.00 466 
9.00 581 



9.00 704 
9.00 828 

9.00 951 

9.01 074 
9.01 196 



9. 01 318 
9.01 440 
9.01 561 
9. 01 682 
9.01 803 



9.01 923 



L. Cos. 



144 
143 
144 
142 
143 

141 
142 
141 
140 

140 

139 
139 
139 
138 
138 

137 
137 
136 
136 
136 

135 
135 
134 
134 
133 

133 
133 
132 
132 
131 

131 
131 
130 
130 
129 

129 
129 
128 
128 
128 

127 
127 
126 
126 
126 

125 
125 
124 
125 
123 

124 
123 
123 
122 
122 

122 
121 
121 
121 
120 



d. 



8.94 195 
8.94 340 
8.94 485 
8.94 630 
8.94 773 



8.94 917 

8.95 060 
8.95 202 
8.95 344 
8. 95 486 



8.95 627 
8.95 767 

8.95 908 

8.96 047 
8.96 187 



8.96 325 
8.96 464 
8.96 602 
8.96 739 
8.96 877 



8.97 013 
8.97 150 
8.97 285 
8.97 421 
8.97 666 



8.97 691 
8. 97 825 

8.97 959 

8.98 092 
8.98 225 



8.98 358 
8.98 490 
8.98 622 
8. 98 753 
8.98 884 



8. 99 015 
8. 99 145 
8. 99 27§ 
8.99 405 
8.99 534 



8.99 662 
8. 99 791 
8.99 919 
9.00 046 
9.00 174 



9.00 301 
9.00 427 
9.00 553 
9.00 679 
9.00 805 



9.00 930 

9.01 05S 
9.01 179 
9.01 303 
9.01 427 



9.01 550 
9.01 673 
9.01 796 
9.01 918 
9.02.040 



9.02 162 



L. Cotg. 



45 
45 
45 
43 
44 

43 
42 
42 
42 
41 

40 
41 
39 
40 
38 

89 
38 
37 
38 
36 

37 
36 
36 
35 
36 

34 
34 
33 
33 
33 

32 
32 
31 
31 
31 

30 
30 
30 
29 
28 

29 
28 
27 
28 
27 

26 
26 
26 
26 
25 

25 
24 
24 
24 
23 

23 
23 
22 
22 
22 



c. d. 



.65 80g 
.06 660 
.05 615 
.06 370 
.05 227 



.05 083 
.04 940 
.04 798 
.04 656 
.04 514 



.04 373 
.04 233 
.04 092 
.03 953 
.03 813 



.03 67§ 
.03 536 
.03 398 
.03 261 
.03 123 



.02 987 
.02 85g 
.02 716 
.02 579 
.02 444 



.02 309 
.02 175 
.02 041 
.01 908 
.01 776 



.01 642 
.01 610 
.01 378 
.01 247 
.01 116 



.00 98§ 
.00 855 
.00 72§ 
.00 595 
.00 466 



.00 338 

.00 209 

.00 081 

0.99 954 

0.99 826 



0.99 699 
0.99 573 
0.99 447 
0.99 321 
0.99 195 



0.99 07P 
0.98 945 
0.98 821 
0.98 697 
0.98 573 



0.98 450 
0.98 327 
0.98 204 
0.98 082 
0.97 960 



0.97 838 



L. Tang. 



9.99 834 
9.99 833 
9.99 832 
9.99 831 
9.99 830 



60 

59 
58 
57 
56 



9. 99 829 
9.99 828 
9. 99 827 
9.99 825 
9.99 824 



55 
54 
63 
52 
51 



9.99 823 
9.99 822 
9.99 821 
9.99 820 
9.99 819 



60 

49 
48 
47 
46 



9.99 817 
9. 99 816 
9.99 815 
9.99 814 
9.99 813 



45 
44 
43 
42 
41 



9. 99 812 
9.99 810 
9.99 809 
9.99 808 
9.99 807 



40 

39 
38 
37 
36 



9.99 806 
9.99 804 
9.99 803 
9.99 802 
9.99 801 



36 
34 
33 
32 
31 



9.99 800 
9.99 798 
9. 99 797 
9.99 796 
9.99 795 



80 

29 

28 
27 
26 



9. 99 793 
9.99 792 
9.99 791 
9.99 790 
9.99 788 



25 
24 
23 
22 
21 



9. 99 787 
9.99 786 
9.99 786 
9.99 783 
9.99 782 



20 

19 
18 
17 
16 



9.99 781 
9.99 780 
9. 99 778 
9. 99 777 
9.99 776 



15 
14 
13 
12 
11 



9.99 775 
9.99 773 
9.99 772 
9.99 771 
9.99 769 



10 

9 
8 
7 
6 



9. 99 768 
9.99 767 
9.99 766 
9.99 764 
9.99 763 



5 
4 
3 
2 
1 



9. 99 761 



L. Sin. 







40 
56 
52 
48 
44 



39 40 
36 
32 
28 
24 



89 20 

16 

12 

8 

4 



39 
56 
52 
48 
44 



38 40 
36 
32 
28 
24 



38 20 

16 

12 

8 

4 



38 
56 
62 
48 
44 



37 40 
36 
32 
28 
24 



37 20 

16 

12 

8 

4 



37 
66 
62 
48 
44 



36 40 
36 
32 
28 
24 



36 20 

16 

12 

8 

4 



36 



m. s. 



84' 
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Table 22. — Mve-place logarUhms of circular functions, etc. — Continued. 
0* 6 



O 



m. B. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


V 






24 





9.01923 


120 
120 
120 
119 
118 

119 
118 
117 
118 
117 

117 
116 
116 
116 
116 

115 
115 
114 
115 
113 

114 
114 
113 
112 
113 

112 
112 
112 
111 
111 

111 
110 
110 
110 
110 

109 
109 
109 
108 
109 

108 
107 
108 
107 
107 

106 
107 
106 
105 
106 

105 
105 
105 
105 
104 

104 
104 
103 
103 
103 


9.02 162 


121 
121 
121 
120 
121 

119 
120 
119 
118 
119 

118 
118 
117 
118 
116 

117 
116 
116 
116 
115 

115 
115 
115 
114 
114 

113 
114 
113 
112 
113 

112 
112 
112 
111 
111 

111 
110 
111 
110 
109 

110 
109 
109 
108 
109 

108 
108 
107 
108 
107 

106 
107 
106 
106 
106 

106 
105 
105 
105 
104 


0.97 838 


9.99 761 


60 


86 




4 


1 


9.02 043 


9.02 283 


0.97 717 


9.99 760 


69 


66 




8 


2 


9.02 163 


9.02 40^ 


0.97 596 


9.99 769 


58 


62 




12 


3 


9.02 283 


9.02 525 


0.97 476 


9.99 757 


57 


48 




16 


4 


9.02 402 


9.02 645 


0.97 366 


9.99 756 


56 


44 




24 20 


5 


9.02 520 


9.02 76$ 


0.97 234 


9.99 755 


55 


35 40 




24 


6 


9.02 639 


9.02 885 


0.97 115 


9.99 763 


64 


86 




28 


7 


9.02 757 


9.03 005 


0.96 995 


9.99 752 


63 


32 




32 


8 


9.02 874 


9.03 124 


0.96 876 


9.99 751 


62 


28 




36 


9 


9.02 992 


9.03 242 


0.96 758 


9.99 749 


61 


24 




24 40 


10 


9.03 109 


9.03 361 


0.96 639 


9.99 748 


60 


85 20 




44 


11 


9.U3 226 


9.03 479 


0.96 521 


9. 99 747 


49 


16 




48 


12 


9.03 342 


9.03 597 


0.96 403 


9.99 745 


48 


12 




52 


13 


9.U3 458 


9.03 714 


0.96 286 


9.99 744 


47 


8 




66 


14 


9.U3 574 


9.03 832 


0.96 168 


9.99 742 


46 


4 




25 


15 


9.03 690 


9.03 948 


0.96 052 


9.99 741 


46 


36 




4 


16 


9.08 805 


9.04 065 


0.95 936 


9.99 740 


44 


56 




8 


17 


9.03 920 


9.04 181 


0.95 819 


9.99 738 


43 


52 




12 


18 


9.04 034 


9.04 297 


0.96 703 


9.99 737 


42 


48 




16 


19 


9.04 149 


9.04 413 


0.95 587 


9.99 736 


41 


44 




25 20 


20 


9.04 262 


9.04 528 


0.95 472 


9.99 734 


40 


34 40 


24 


21 


9.04 376 


9.04 643 


0.96 367 


9.99 733 


39 


86 




28 


22 


9.04 490 


9.04 758 


0.95 242 


9.99 731 


38 


82 




82 


23 


9.04 60? 


9.04 873 


0.95 127 


9.99 730 


37 


28 




36 


24 


9.04 715 


9.04 987 


0.95 013 


9.99 728 


36 


24 




25 40 


25 


9.04 828 


9.05 101 


0.94 899 


9.99 727 


35 


84 20. 




44 


26 


9.04 940 


9.05 214 


0.94 786 


9.99 726 


34 


16 




48 


27 


9.06 052 


9.05 328 


0.94 672 


9.99 724 


88 


12 




52 
56 


28 
29 


9.06 164 
9.05 275 


9.05 441 
9.05 553 


0.94 559 
0.94 447 


9.99 723 
9.99 721 


82 

31 


8 
4 




26 


80 


9.05 386 


9.05 666 


0.94 334 


9.99 720 


80 


84 




4 


31 


9.05 497 


9.05 778 


0.94 222 


9.99 718 


29 


56 




8 


32 


9.05 607 


9.05 890 


0.94 110 


9.99 717 


28 


52 




12 


33 


9.05 717 


9.06 002 


0.93 998 


9.99 716 


27 


48 




16 


34 


9.06 827 


9.06 113 


0.93 887 


9.99 714 


26 


44 




26 20 


35 


9.05 937 


9.06 224 


0. 93 77$ 


9.99 713 


25 


83 40 




24 


36 


9.06 04$ 


9.06 33^ 


0.93 665 


9.99 711 


24 


36 




28 


37 


9.06 156 


9.06 445 


0.93 566 


9.99 710 


23 


32 




32 


38 


9.06 264 


9.06 556 


0.93 444 


9.99 708 


22 


28 




36 


39 


9.06 372 


9.06 666 


0.93 334 


9.99 707 


21 


24 




26 40 
44 


40 

41 


9.06 481 
9.06 589 


9.06 775 
9.06 885 


0.93 22§ 
0.93 116 


9.99 705 
9.99 704 


30 

19 


38 20 

16 


• 


48 


42 


9.06 696 


9.06 994 


0.93 006 


9.99 702 


18 


12 




52 


43 


9.06 804 


9.07 103 


0.92 897 


9.99 701 


17 


8 




56 


44 


9.06 911 


9. 07 211 


0.92 789 


9.99 699 


16 
15 


4 




27 


45 


9.07 018 


9.07 320 


0.92 680 


9.99 698 


33 




4 


46 


9.07 124 


9.07 428 


0. 92 572 


9.99 69$ 


14 


56 




8 


47 


9.07 231 


9.07 536 


0.92 464 


9.99 695 


13 


62 




12 


48 


9.07 337 


9.07 643 


0.92 357 


9.99 693 


12 


48 




16 


49 


9.07 442 


9.07 751 


0.92 249 


9.99 692 


11 


44 




27 20 


60 


9.07 548 


9.07 858 


0.92 142 


9.99 690 


10 


32 40 




24 


51 


9.07 653 


9.07 964 


0.92 036 


9.99 689 


9 


36 




28 


52 


9.07 758 


9.08 071 


0.91 929 


9.99 687 


8 


32 




32 


53 


9.07 863 


9.08 177 


0.91 823 


9.99 686 


7 


28 




36 


54 


9.07 968 


9.08 283 


0.91 717 


9.99 684 


6 


24 




27 40 


55 


9.08 072 


9.08 389 


0.91 6U 


9.99 683 


5 


82 20 




44 


56 


9.08 176 


9.08 495 


0.91 505 


9.99 681 


4 


16 




48 


57 


9.08 280 


9.08 600 


0.91 400 


9.99 680 


3 


12 




62 


58 


9.08 383 


9.08 706 


0.91 295 


9. 99 678 


2 


8 




66 


59 


9.08 486 


9.08 810 


0.91 190 


9.99 677 


1 


4 




28 


60 


9.08 589 


9.08 914 


0.91 086 


9. 9ft 676 





82 








L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


f 


m. 8. 





83' 
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Table 22. — Five-pUice logarithms of circular functions, etc, — Continued. 



0^ 



7° 



m. 8. 



28 



29 



SO 



31 





4 

8 

12 

16 



28 20 
24 
28 
32 
36 



28 40 
44 
48 
52 
66 





4 

8 

12 

16 



29 20 
24 
28 
32 
36 



29 40 
44 
48 
52 
56 





4 

8 

12 

16 



30 20 
24 
28 
32 
36 



30 40 
44 
48 
52 
56 





4 

8 

12 

16 



31 20 
24 
28 
32 
36 



31 40 
44 
48 
52 
56 



32 





1 
2 
3 
4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.08 589 
9.06 692 
9.08 795 
9.08 897 
9.08 999 



9.09 101 
9.09 202 
9.09 304 
9.09 405 
9.09 506 



9.09 606 
9.09 707 
9.09 807 

9.09 907 

9.10 006 



9.10 106 
9.10 205 
9.10 304 
9.10 402 
9.10 501 



9.10 599 
9. 10 697 
9.10 795 
9.10 893 
9.10 990 



9.11 087 
9.11 184 
9.11 281 
9. 11 377 
9.11 474 



9.11 570 
9.11 666 
9. 11 761 
9.1). 
9.11 



857 
952 



9.12 047 
9.12 142 
9.12 236 
9.12 331 
9.12 425 



9. 12 519 
9.12 612 
9.12 706 
9.12 799 
9.12 892 



9.12 985 

9.13 078 
9.13 171 
9. 13 26^ 
9.13 355 



9. 13 447 
9.13 539 
9.13 630 
9.13 722 
9.13 813 



9.13 904 

9.13 994 
9.14 
9. 

9.14 266 



).14 085 
).14 175 



9.14 356 



L. Cob. 



d. 



103 
103 
102 
102 
102 

101 
102 
101 
101 
100 

101 
100 
100 
99 
100 

99 
99 
98 
99 
98 

98 
98 
98 
97 
97 

97 
97 
96 
97 
96 

96 
95 
96 
95 
95 

95 
94 
95 
94 
94 

93 
94 
93 
93 
93 

93 
93 
92 
92 
92 

92 
91 
92 
91 
91 

90 
91 
90 
91 
90 



d. 



L. Tang. 



9.08 914 

9.09 019 
9.09 123 
9.09 227 
9.09 330 



9.09 434 
9.09 537 
9.09 640 
9.09 742 
9.09 845 



9.09 947 

9. 10 049 
9.10 i6o 
9.10 252 
9.10 353 



9.10 454 
9.10 555 
9.10 656 
9.10 756 
9.10 856 



9.10 956 

9.11 05$ 
9.11 155 
9.11 254 
9.11 353 



9.11 452 
9.11 551 
9.11 649 
9.11 747 
9.11 845 



9.11 943 

9.12 040 
9.12 138 
9.12 23S 
9.12 332 



9. 12 428 
9.12 52S 
9. 12 621 
9. 12 717 
9. 12 813 



9.12 909 

9.13 004 
9.13 099 
9. 13 194 
9.13 289 



9.13 384 
9. 13 478 
9. 13 573 
9.13 667 
9. 13 761 



9.13 854 

9.13 948 

9.14 041 
9.14 134 
9.14 227 



9.14 320 
9. 14 412 
9.14 504 
9.14 597 
9.14 688 



9.14 780 



L. Cotg. 



c. d. 



105 
104 
104 
103 
104 

103 
103 
102 
103 
102 

102 
101 
102 
101 
101 

101 
101 
100 
100 
100 

100 
99 
99 
99 
99 

99 
98 
98 
98 
98 

97 
98 
97 
97 
96 

97 
96 
96 
96 
% 

95 
95 
95 
95 
95 

94 
95 
94 
94 
93 

94 
93 
93 
93 
93 

92 
92 
93 
91 
92 



c.d. 



L. Cotg. 



0.91 086 
0.90 981 
0.90 877 
0.90 773 
0.90 670 



0.90 566 
0.90 463 
0.90 360 
0.90 25$ 
0.90 155 



0.90 053 
0.89 951 
0.89 850 
0.89 748 
0.89 647 



0.89 546 
0.89 445 
0.89 344 
0.89 244 
0.89 144 



0.89 044 
0.88 944 
0.88 845 
0.88 746 
0.88 647 



0.88 548 
0.88 449 
0.88 351 
0.88 253 
0.88 155 



0.88 057 
0.87 960 
0.87 862 
0.87 — 
0.87 



765 
668 



0.87 67? 
0.87 475 
0.87 379 
0.87 283 
0.87 187 



0.87 091 
0.86 996 
0.86 901 
0.86 806 
0.86 711 



0. 86 616 
0.86 522 
0.86 427 
0.86 333 
0.86 239 



0.86 146 
0.86 052 
0.85 959 
0.85 866 
0.85 773 



0.85 680 
0.85 588 
0.85 496 
0.85 403 
0.85 312 



0.85 220 



L. Tang. 



L. Cos. 



9.99 675 
9.99 674 
9.^ 672 
9.99 670 
9.99 669 



9.99 667 
9.99 666 
9.99 664 
9.99 663 
9.99 661 



9.99 659 
9.99 658 
9.99 656 
9.99 655 
9.99 653 



9.99 651 
9.99 6§0 
9.99 648 
9.99 647 
9.99 645 



9.99 643 
9.99 642 
9.99 640 
9.99 638 
9.99 637 



9.99 635 
9.99 633 
9.99 632 
9.99 630 
9.99 629 



9.99 627 
9.99 625 
9.99 624 
9.99 622 
9.99 620 



9.99 618 
9.99 617 
9.99 6l5 
9.99 613 
9.99 612 



60 

59 
58 
57 
56 



55 
54 
63 
52 
51 



60 

59 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 
28 
27 
26 






25 
24 
23 
22 
21 



9.99 610 
•9.99 608 
9.99 607 
9.99 605 
9.99 603 



20 

19 
18 
17 
16 



9.99 601 
9.99 600 
9.99 598 
9.99 596 
9.99 595 



15 
14 
13 
12 
11 



9.99 593 
9.99 591 
9.99 589 
9.99 588 
9.99 586 



10 

9 
8 
7 
6 



9.99 584 
9.99 582 
9.99 581 
9.99 579 
9.99 577 



5 
4 
3 
2 
1 



9.99 575 



L. Sin. 







32 
56 
52 
48 
44 



31 40 
36 
32 
28 
24 



31 20 

16 

12 

8 

4 



31 
56 
52 

48 
44 



30 40 
36 
32 
28 
24 



30 20 

16 

12 

8 

4 



30 
66 
52 
48 
44 



29 40 
36 
32 
28 
24 



29 20 

16 

12 

8 

4 



29 
56 
52 
48 
44 



28 40 
36 
32 
28 
24 



28 20 

16 

12 

8 

4 



28 



m. s. 




4 



82< 
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Table 22. — Five-place logarithms af circular functions, etc. — Continued. 
0^ 8^ 



m. s. 



32 



82 



33 



83 



34 



85 





4 

8 

12 

16 



82 20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

8 

12 

16 



83 20 
24 
28 
32 
36 



40 
44 

48 
52 
56 





4 

8 

12 

16 



34 20 
24 
28 
32 
36 



84 40 
44 
48 
52 
56 





4 

8 

12 

16 



35 20 
24 
28 
32 
36 



35 40 
44 
48 
52 
56 



36 





1 
2 
3 
4 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



85 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.14 35$ 
9.14 445 
9.14 535 
9. 14 624 
9.14 714 



9.14 803 
9. 14 891 

9.14 980 

9.15 069 
9. 15 157 



9.15 245 
9.15 383 
9. 15 421 
9.15 508 
9. 15 596 



9.15 683 

9.15 770 

9.16 857 

9.15 944 

9.16 030 



9. 16 116 
9.16 203 
9.16 289 
9.16 874 
9.16 460 



9.16 545 
9.16 631 
9. 16 716 
9. 16 801 
9.16 886 



9.16 970 

9.17 056 
9. 17 139 
9.17 223 
9.17 307 



9. 17 391 
9.17 474 
9.17 558 
9. 17 641 
9. 17 724 



9.17 807 
9.17 890 

9.17 97? 

9.18 056 
9. 18 137 



9.18 220 
9.18 802 
9.18 88? 
9.18 465 
9.18 547 



9.18 628 
9.18 709 
9. 18 790 
9.18 871 
9. 18 95'> 



9.19 033 
9. 19 113 
9. 19 193 
9. 19 273 
9.19 853 



9.19 483 



L. Cos. 



d. 



89 
90 
89 
90 
89 

88 
89 
89 
88 
88 

88 
88 
87 
88 
87 

87 
87 
87 
86 
86 

87 
86 
85 
86 

85 

86 
85 
85 
85 
84 

85 

84 
84 
84 
84 

83 
84 
83 
88 
83 

83 
83 
82 
82 
83 

82 
81 
82 
82 
81 

81 
81 
81 
81 
81 

80 
80 
80 
80 
80 



L. Tang. 



d. 



9. 14 780 
9. 14 872 
9.14 963 
9.15 
9.15 



9.16 236 

9.15 827 

9. 16 417 
9.16 608 
9.15 698 



9.15 688 

9. 16 777 
9. 15 867 

9.15 956 

9.16 046 



.9.16 18§ 
9.16 224 
9. 16 312 
9.16 401 
9. 16 489 



9.16 577 
9.16 665 
9.16 753 
9. 16 841 
9.16 928 



9.17 016 
9.17 103 
9.17 190 
9.17 277 
9.17 363 



9. 
•9. 
9. 
9. 
9. 



17 460 
17 636 
17 622 
17 708 
17 794 



9. 
9. 
9. 
9. 
9. 



17 88Q 

17 966 

18 061 
18 136 
18 221 



9. 
9. 
9. 
9. 
9. 



18 806 
18 39; 
18 476 
18 660 
18 644 



9. 
9. 
9. 
9. 
9. 



18 728 
18 812 
18 896 

18 979 

19 063 



9. 
9. 
9. 
9. 
9. 



19 146 
19 229 
19 31? 
19 896 
19 478 



9. 
9. 
9. 
9. 
9. 



19 561 
19 643 
19 726 
19 807 
19 889 



9. 19 971 



c. d. 



92 
91 
91 
91 
91 

91 
90 
91 
90 
90 

89 
90 
89 
90 
89 

89 
88 
89 
88 
88 

88 
88 
88 
87 
88 

87 
87 
87 
86 
87 

86 
86 
86 
86 
86 

85 
86 
86 
85 
85 

85 
84 
85 
84 
84 

84 
84 
83 
84 
83 

83 
83 
83 
83 
83 

82 
82 
82 
82 
82 < 



L. Cotg. c. d. 



L. Cotg. 



0.85 220 
0.86 128 
0.86 037 
0.84 946 
0.84 855 



0. 
0. 
0. 
0. 
0. 



84 764 
84 673 
84 583 
84 492 
84 402 



0. 
0. 
0. 
0. 
0. 



84 312 
84 223 
84 188 
84 044 
83 954 



0. 
0. 
0. 
0. 
0. 



83 865 
83 776 
83 688 
83 699 
83 511 



0. 
0. 
0. 
0. 
0. 



83 423 
88 335 
83 247 
83 169 
83 072 



0. 
0. 
0. 
0. 
0. 



82 984 
82 897 
82 810 
82 723 
82 637 



0. 
0. 
0. 
0. 
0. 



82 560 
82 464 
82 878 
82 292 
82 206 



0. 
0. 
0. 
0. 
0. 



82 120 
82 036 
81 949 
81 864 
81 779 



0. 
0. 
0. 
0. 
0. 



81 694 
81 609 
81 525 
81 440 
81 856 



0. 
0. 
0. 
0. 
0. 



81 272 
81 188 
81 104 
81 021 
80 937 



0. 
0. 
0. 
0. 
0. 



80 854 
80 771 
80 688 
80 605 
80 622 



0. 
0. 
0. 
0. 
0. 



80 439 
80 357 
80 276 
80 193 
80 111 



0.80 029 



L. Tang. 



L. Cos. 



9.99 676 
9.99 674 
9.99 572 
9.99 670 
9.99 668 



9.99 566 
9.99 565 
9.99 668 
9.99 561 
9.99 659 



9.99 557 
9.99 666 
9.99 654 
9.99 6^2 
9.99 650 



9.99 548 
9.99 54§ 
9.99 646 
9.99 643 
9.99 641 



9.99 539 
9.99 637 
9.99 635 
9,99 533 
9.99 532 



9.99 580 
9.99 628 
9.99 526 
9.99 524 
9.99 522 



9.99 520 
9. 99 618 
9.99 617 
9.90 616 
9. 99 513 



9.99 611 
9.99 609 
9.99 507 
9.99 606 
9.99 503 



9.99 501 
9.99 499 
9. 99 49 



9.99 4 
9.99 494 



95 



9.99 492 
9.99 490 
9.99 488 
9.99 486 
9.99 484 



9.99 482 
9.99 480 
9.99 478 
9.99 476 
9.99 474 



60 
GOJ 

56, 
67. 
56 



28 
56 
52 
48 
44 



56 
64 
63 
52 
51 



60 

49 
48 
47 
46 



46 
44 
48 
42 
41 



40 

39 
38 
37 
36 



35 
84 
33 
82 
31 



80 

29 
28 
27 
26 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



9.99 472 
9.99 470 
9.99 468 
9.99 466 
9.99 464 



9.99 462 



L. Sin. 



10 

9 
8 
7 
6 



6 
4 
3 
2 
1 



27 40 
36 
32 
28 
24 



27 20 

16 

12 

8 

4 



27 
56 
52 
48 
44 



26 40 
36 
32 
28 
24 



26 20 
16 
12 

8 
4 



26 
56 
52 
48 
44 



25 


25 40 


24 


36 


28 


82 


22 


28 


21 


24 



25 20 

16 

12 

8 

4 



26 
66 
62 

48 
44 



24 40 
36 
32 
28 
24 



24 20 
16 
12 

8 
4 



24 



m. 8. 



81< 
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0*^ 90 



167 



m. s. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 




. 


36 





9.19 433 


80 
79 
80 
79 
79 

79 
79 
79 

78 
78 

79 
78 
78 
77 
78 

78 
77 
77 
77 
77 

77 
77 
76 
77 
76 

76 
76 
76 

75 
76 

75 
76 
75 
75 
75 

74 
75 
75 
74 
74 

74 
74 
74 
74 
73 

74 
73 
73 
73 
78 

73 
73 
72 
73 
72 

72 
73 
71 
72 

72 


9. 19 971 


82 
81 
82 
81 
81 

81 
81 
81 
80 
81 

80 
80 
80 
80 
80 

. 79 
80 
79 
79 
79 

79 
79 
78 
79 
78 

78 
78 
78 
78 
78 

77 
78 
77 

77 
77 

77 
77 
76 
77 
76 

76 
77 
76 
76 
75 

76 
75 
76 
75 
75 

75 
75 
75 
74 

^ 

74 

75 
74 
74 
74 


0.80 029 


9.99 462 


60 


24 


4 


1 


9.19 513 


9.20 053 


0.79 947 


9.99 460 


59 


56 


8 


2 


9.19 592 


9.20 134 


0.79 866 


9.99 458 


58 


52 


12 


3 


9. 19 672 


9.20 216 


0.79 784 


9.99 156 


57 


48 


16 


4 


9.19 751 


9.20 297 


0. 79 703 


9.99 454 


56 


44 


36 20 


5 


9.19 830 


9.20 378 


0.79 622 


9.99 452 


55 


23 40 


24 


6 


9.19 909 


9.20 459 


0.79 541 


9.99 4§0 


54 


36 


28 


7 


9. 19*988 


9.20 540 


0.79 460 


9.99 448 


53 


32 


32 


f 8 


9.20 067 


9.20 621 


0.79 379 


9.99 446 


52 


28 


36 


9 


9.20 145 


9.20 701 


0.79 299 


9.99 444 


51 


24 

9 


36 40 


10 


9.20 223 


9.20 782 


0. 79 218 


9.99 442 


50 


23 20 


44 


11 


9.20 302 


9.20 862 


0. 79 138 


9.99 440 


49 


16 


48 


12 


9.20 380 


9.20 942 


0.79 058 


9.99 438 


48 


12 


52 


13 


9.20 458 


9.21 022 


0.78 978 


9.99 436 


47 


8 


56 


14 


9.20 535 


9.21 102 


0.78 898 


9.99 434 


46 


4 


87 


15 


9.20 613 


9.21 182 


0.78 818 


9.99 432 


45 


23 


4 


16 


9.20 691 


9.21261 


0.78 739 


9.99 429 


44 


56 


8 


17 


9.20 768 


9.21341 


0. 78 659 


9.99 427 


43 


52 


12 


18 


9.20 845 


9.21 420 


0.78 580 


9.99 425 


42 


48 


16 


19 


9.20 922 


9.21 499 


0.78 501 


9.99 423 


41 


44 


37 20 


20 


9.20 999 


9.21 578 


0.78 422 


9.99 421 


40 


22 40 


24 


21 


9.21 076 


9.21 657 


0.78 343 


9.99 419 


39 


36 


28 


22 


9.21 153 


9.21 736 


0.78 264 


9.99 417 


38 


32 


82 


23 


9.21 229 


9.21 814 


0.78 186 


9.99 415 


37 


28 


36 


24 


9.21 306 


9.21 893 


0.78 107 


9.99 413 


36 


24 


37 40 


25 


9.21 382 


9.21 971 


0.78 029 


9.99 411 


35 


22 20 


44 


26 


9.21 458 


9.22 049 


0.77 951 


9.99 409 


34 


16 


48 


27 


9.21534 


9.22 127 


0.77 873 


9.99 407 


33 


12 


52 


28 


9.21 6I9 


9.22 205 


0.77 79S 


9.99 404 


32 


8 


56 


29 


9.21 685 


9.22 283 


0.77 717 


9.99 402 


31 


4 


38 


80 


9.21 761 


9.22 361 


0.77 639 


9.99 400 


80 


22 


4 


31 


9.21836 


9.22 438 


0.77 562 


9.99 398 


29 


56 


8 


32 


9.21 912 


9.22 516 


0.77 484 


9.99 396 


28 


52 


12 


33 


9.21 987 


9.22 593 


0.77 407 


9.99 394 


27 


48 


16 


34 


9.22 062 


9.22 670 


0.77 330 


9.99 392 


26 


44 


38 20 


35 


9.22 137 


9.22 747 


0.77 253 


9.99 390 


25 


21 40 


24 


36 


9.22 211 


9.22 824 


0.77 176 


9.99 38§ 


24 


36 


28 


37 


9.22 286 


9.22 901 


0.77 099 


9.99 385 


23 


32 


32 


38 


9.22 361 


9.22 977 


0.77 023 


9.99 383 


22 


28 


36 


39 


9.22 435 


9.23 054 


0.76 946 


9.99 381 


21 


24 


38 40 


40 


9.22 509 


9.23 130 


0.76 870 


9.99 379 


20 


21 20 


44 


41 


9.22 583 


9.23 206 


0.76 794 


9.99 377 


19 


16 


48 


42 


9.22 667 


9.23 283 


0.76 717 


9.99 375 


18 


12 


52 
56 


43 
44 


9.22 731 
9.22 805 


9.23 359 
9.23 43§ 


0.76 64} 
0.76 565 


9.99 372 
9.99 370 


17 
16 


8 
4 


39 


45 


9.22 878 


9.23 510 


0.76 490 


9.99 368 


15 


21 


4 


46 


9.22 95? 


9.23 586 


0.76 414 


9.99 366 


14 


56 


8 


47 


9.23 025 


9.23 661 


0. 76 339 


9.99 364 


13 


52 


12 


48 


9.23 098 


9.23 737 


0.76 263 


9.99 362 


12 


48 


16 


49 


9.23 171 


9.23 812 


0.76 188 


9.99 359 


11 


44 


39 20 


60 


9.23 244 


9.23 887 


0.76 113 


9.99 357 


10 


20 40 


24 


51 


9.23 317 


9.23 962 


0.76 038 


9.99 355 


9 


36 


28 


52 


9.23 390 


9.24 037 


0.75 963 


9.99 353 


8 


32 


32 


53 


9.23 462 


9.24 112 


0.75 888 


9.99 351 


7 


28 


36 


54 


9.23 535 


9.24 186 


0. 75 814 


9.99 348 


6 


24 


39 40 
44 


55 
56 


9.23 607 
9.23 679 


9.24 261 
9.24 335 


0.75 739 
0.75 665 


9.99 346 
9.99 344 


5 
4 


20 20 

16 


48 


57 


9.23 752 


9.24 410 


0.75 590 


9.99 342 


3 


12 


52 


58 


9.23 823 


9.24 484 


0. 75 516 


9.99 340 


2 


8 


56 


59 


9.23 895 


9.24 558 


0.75 442 


9.99 337 


1 


4 


40 


00 


9.23 967 


9.24 632 


0.75 368 


9.99336 





20 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


/ 


m. 8. 
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Table 22. — Five-place lofforiikms of ciraUar funcUonSf etc. — Continned. 



0^ 



10' 



m. 


8. 


/ 


L. Sin. 


d. 


L, Tang. 


c. d. 


L. Gotg. 


L. Cob. 


d. 






40 








9.23 967 




9.24 632 




0.75 368 


9.99 335 




60 


20 




4 


. 1 


9.24 039 


72 


9.24 706 


74 


0.75 294 


9.99 333 


2 


59 


56 


1 


8 


2 


9.24 110 


71 


9.24 779 


73 


0.75 221 


9.99 331 


2 


58 


52 




12 


3 


9.24 181 


71 


9.24 853 


74 


0.75 147 


9.99 328 


3 


57 


48 




16 


4 


9.24 253 


72 
71 


9.24 926 


73 
74 


0.75 074 


9.99 326 


2 
2 


56 


44 


40 


20 


5 


9.24 324 


9.25 000 


0.7^000 


9.99 324 


55 


19 40 


1 


24 


6 


9.24 395 


71 


9.25 073 


73 


0.74 927 


9.99 322 


2 


54 


36 




28 


7 


9.24 466 


71 


7.25 146 


73 


0.74 854 


9.99 319 


3 


U 


82 




32 


8 


9.24 586 


70 


9.25 219 


73 


0.74 781 


9.99 317 


2 


52 


28 




36 


9 


9.24 607 


71 
70 


9.25 292 


73 
73 


0. 74 708 


9.99 315 


2 
2 


51 


24 


1 40 


40 


10 


9.24 677 


9.25 365 


0.74 636 


9.99 813 


60 


19 20 




44 


11 


9.24 748 


71 


9.25 437 


72 


0.74 563 


9.99 310 


3 


49 


1« , 




48 


12 


9.24 818 


70 


9.25 510 


73 


0.74 490 


9.99 306 


2 


48 


12 ^ 




52 


13 


9.24 888 


70 


9.25 582 


72 


0.74 418 


9.99 806 


2 


47 


8 


» 


56 


14 


9.24 958 


70 
70 


9.25 655 


73 
72 


0.74 345 


9.99 304 


2 
3 


46 


4 


41 





15 


9.25 028 


9.25 727 


0.74 273 


9.99 301 


45 


19 




4 


16 


9.25 098 


70 


9.25 799 


72 


0.74 201 


9. 99 299 


2 


44 


56 


1 

1 


8 


17 


9.25 168 


70 


9.25 871 


72 


0.74 129 


9.99 297 


2 


43 


52 




12 


18 


9.25 237 


69 


9.25 943 


72 


0.74 057 


9.99 294 


3 


42 


48 




16 


19 


9.25 307 


70 
69 


9.26 015 


72 
71 


0.73 985 


9.99 292 


2 
2 


41 


44 


41 


20 


20 


9.25 376 
9.25 445 


9.26 066 


0.73 914 


9.99 290 


40 


18 40 ! 




24 


21 


69 


9.26 158 


72 


0.73 842 


9.99 28$ 


2 


39 


36 , 




28 


22 


9.25 514 


69 


9.26 229 


71 


0.78 771 


9.99 285 


3 


38 


32 




32 


23 


9.25 583 


69 


9.26 301 


72 


0.73 099 


9.99 283 


2 


37 


28 




36 


24 


9.25 652 


69 
69 


9.26 372 


71 

71 


0.73 028 


9.99 281 


2 
8 


36 


24 


41 


40 


25 


9.25.721 


9.26 443 


0.73 657 


9.99 278 


35 


18 20 




44 


26 


9.25 790 


69 


9.26 514 


71 


0.73 486 


9.99 276 


2 


34 


16 




48 


27 


9.25 856 


68 


9.26 585 


71 


0.73 415 
0.73 345 


9.99 274 


2 


33 


12 




52 


28 


9.25 927 
9.25 995 


69 


9.26 655 


70 


9.99 271 


3 


32 


8 




56 


29 


68 
68 


9.26 726 


71 
71 


0.73 274 


9.99 269 


2 
2 


31 


4 


42 





80 


9.26 063 


9.26 797 


0.73 203 


9.99 267 


80 


18 




4 


31 


9.26 131 


68 


9.26 867 


70 


0.73 133 


9.99 264 


3 


29 


56 




8 


32 


9.26 199 


68 


9.26 937 


70 


0.73 063 


9.99 262 


2 


28 


52 




12 


33 


9.26 267 


68 


9.27 008 


71 


0.72 992 


9.99 280 


2 


27 


48 




16 


34 


9.26 335 


68 
68 


9.27 078 


70 
70 


0.72 922 


9.99 257 


3 
2 


26 


^ 1 


42 


20 


35 


9.26 408 


9.27 148 


0.72 852 


9.99 255 


25 


17 40 




24 


36 


9.26 470 


67 


9.27 218 


70 


0.72 782 


9.99 252 


3 


24 


36 




28 


37 


9.26 53? 


68 


9.27 288 


70 


0.72 712 


9.99 250 


2 


23 


32 




32 


38 


9.26 605 


67 


9.27 357 


69 


0.72 643 


9.99 248 


2 


22 


28 




36 


39 


9.26 672 


67 
67 


9.27 427 


70 
69 


0.72 573 


9.99 245 


3 
2 


21 


24 


i 42 


40 


40 


9.26 739 


9.27 496 


0.72 504 


9.99 243 


SO 


17 20 




44 


41 


9.26 806 


67 


9.27 56$ 


70 


0.72 434 


9.99 241 


2 


19 


16 




48 


42 


9.26 873 


67 


9.27 635 


69 


0.72 365 


9.99 238 


3 


18 


12 




52 


43 


9.26 940 


67 


9.27 704 


69 


0.72 296 


9.99 236 


2 


17 


8 




56 


44 


9.27 007 


67 
66 


9.27 773 


69 
69 


0.72 227 


9.99 233 


3 

o 


16 


4 


43 





45 


9.27 073 


9.27 842 


0.72 158 


9.99 231 


2 


15 


17 




4 


46 


9.27 140 


67 


9.27 911 


69 


0.72 089 


9.99 229 


2 


14 


56 




8 


47 


9.27 206 


66 


9.27 960 


69 


0.72 020 


9.99 226 


3 


13 


52 




12 


48 


9.27 273 


67 


9.-28 049 


69 


0.71 951 


9.99 224 


2 


12 


48 




16 


49 


9.27 339 


66 
66 


9.28 117 


68 
69 


0.71 883 


9.99 221 


3 

2 


11 


44 


43 


20 


60 


9.27 405 


9.28 186 


0.71 814 


9.99 219 


10 


16 40 




24 


51 


9.27 471 


ee 


9.28 254 


68 


0.71 746 


9.99 217 


2 


9 


86 




28 


52 


9.27 537 


66 


9.28 323 


69 


0.71 677 


9.99 214 


3 


8 


82 




32 


53 


9.27 602 


65 


9.28 391 


68 


0.71 609 


9.99 212 


2 


7 


28 




36 


54 


9.27 668 


66 
66 


9.28 459 


68 
68 


0.71 541 


9.99 209 


3 
2 


6 


24 


43 


40 


55- 


9.27 734 


9.28 527 


0.71 47? 


9.99 207 


5 


16 20 




44 


56 


9.27 799 


65 


9.28 595 


68 


0.71 405 


9.99 204 


3 


4 


16 




48 


57 


9.27 864 


65 


9.28 662 


67 


0.71 338 


9.99 202 


2 


3 


12 




52 


58 


9.27 930 


66 


9.28 730 


68 


0.71 270 


9.99 200 


2 


2 


8 




56 


59 


9.27 99g 


65 
65 


9,28 798 


68 
67 


0.71 202 


9.99 197 


3 
2 


1 


4 


44 





60 


9.28 060 


9.28 865 


0.71 135 


9.99 195 





16 






LCoe. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. 8. 
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Table 22. — Five-place logarithms of circular fanctioris, iete.— Continued. 



0" 










11° 












in. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c.d. 


L. Cotg. 


L. Cos. 


d. 






44 





9.28 060 




9.28 86^ 




0.71 135 


9.99 195 




60 


16 


4 


1 


9.28 125 


65 


9.28 933 


68 


0.71 067 


9.99 192 


3 


59 


66 


8 


2 


9.28 190 


65 


9.29 000 


67 


0.71 000 


9.99 190 


2 


58 


52 


12 


3 


9.28 254 


64 


9.29 067 


67 


0.70 933 


9.99 187 


3 


67 


48 


16 


4 


9.28 319 


65 
65 


9.29 134 


67 
67 


0.70 866 


9.99 185 


2 
3 


66 


44 


44 20 


5 


9.28 384 


9.29 201 


0.70 799 


9.99 182 


55 


15 40 


24 


6 


9.28 448 


64 


9.29 268 


67 


0.70 73? 


9.99 180 


2 


64 


36 


28 


7 


9.28 512 


64 


9.29 33S 


67 


0.70 665 


9.99 177 


3 


53 


32 


32 


8 


9.28 577 


65 


9.29 402 


67 


0.70 698 


9:99 175 


2 


52 


28 


36 


9 


9.28 641 


64 
64 


9.29 468 


66 
67 


0.70 532 


9.99 172 


3 
2 


51 


24 


44 40 


10 


9.28 70B 


9.29 535 


0.70 465 


9.99 170 


60 


16 20 


44 


11 


9.28 769 


64 


9.29 601 


66 


0.70 399 


9.99 167 


3 


49 


16 


48 


12 


9.28 883 


64 


9.29 668 


67 


0. 70 332 


9.99 165 


2 


48 


12 


52 


13 


9.28 896 


63 


9.29 734 


66 


0.70 266 


9.99 162 


3 


47 


8 


56 


14 


9.28 960 


64 
64 


9.29 800 


66 
66 


0.70 200 


9.99 160 


2 
3 


46 


4 


45 


15 


9.29 024 


9.29 866 


0.70 134 


9.99 157 


46 


15 


4 


16 


9.29 0§7 


63 


9.29 932 


66 


0.70 068 


9.99 155 


2 


44 


66 


8 


17 


9.29 150 


63 


9.29 998 


66 


0.70 002 


9.99 152 


3 


43 


52 


12 


18 


9.29 214 


64 


9.30 064 


66 


0.69 936 


9.99 l50 


2 


42 


48 


16 


19 


9.29 277 


63 
63 


9.30 130 


66 
65 


0.69 870 


9.99 147 


3 
2 


41 


44 


45 20 


20 


9.29 340 


9.30 19g 


0.69 80g 


9.99 145 


40 


14 40 


24 


21 


9.29 403 


63 


9.30 261 


66 


0.69 739 


9.99 142 


3 


39 


36 


28 


22 


9.29 466 


63 


9.30 326 


65 


0.69 674 


9.99 140 


2 


38 


32 


32 


23 


9.29 529 


63 


9.30 391 


65 


0.69 609 


9.99 137 


3 


37 


28 


36 


24 


9.29 591 


62 
63 


9.30 457 


66 
65 


0.69 543 


9.99 135 


2 
3 


36 


24 


45 40 


25 


9.29 654 


9.30 522 


0.69 478 


9.99 132 


36 


14 20 


44 


26 


9.29 716 


62 


9.30 587 


65 


0.69 413 


9.99 130 


2 


34 


16 


48 


27 


9.29 779 


63 


9.30 652 


65 


0.69 348 


9.99 127 


3 


33 


12 


52 


28 


9.29 841 


62 


9.30 717 


65 


0:69 283 


9.99 124 


3 


32 


8 


56 


29 


9.29 903 


62 
63 


9.30 782 


65 
64 


0.69 218 


9.99 122 


2 
3 


31 


4 


46 


80 


9.29 966 


9.30 846 


0.69 154 


9.99 119 


80 


14 


4 


31 


9.30 028 


62 


9.30 91} 


65 


0.69 089 


9.99 117 


2 


29 


66 


8 


32 


9.30 090 


62 


9.30 975 


64 


0.69 025 


9.99 114 


3 


28 


52 


12 


38 


9.30 151 


61 


9.31 040 


65 


0.68 960 


9.99 112 


2 


27 


48 


16 


34 


9.30 213 


62 
62 


9.31 104 


64 
64 


0.68 8^ 


9.99 109 


3 
3 


26 


44 


46 20 


85 


9.30 275 


9.31 168 


0.68 832 


9.99 106 


25 


13 40 


24 


36 


9.30 336 


61 


9.31 233 


65 


0.68 767 


9.99 104 


2 


24 


36 


28 


37 


9.30 398 


62 


9.31 297 


64 


0.68 703 


9.99 101 


3 


23 


32 


32 


38 


9.30 459 


61 


9.31 361 


64 


0.68 639 


9.99 099 


2 


22 


28 


86 


39 


9.30 521 


62 
61 


9.31 425 


64 
64 


0.68 675 


9. 99 096 


3 
3 


21 


24 


46 40 


40 


9.30 582 


9.31489 


0.68 611 


9.99 093 


SO 


13 20 


44 


41 


9.30 643 


61 


9.31 552 


63 


0.68 448 


9.99 091 


2 


19 


16 


48 


42 


9.30 70i 


61 


9.31 616 


64 


0.68 384 


9.99 088 


3 


18 


12 


62 


43 


9.30 765 


61 


9.31 679 


63 


0.68 321 


9.99 086 


2 


17 


8 


56 


44 


9.30 826 


61 
61 


9.31 743 


64 
63 


0.68 267 


9.99 083 


3 
3 


16 


4 


47 


45 


9.30 887 


9.31 806 


0.68 194 


9.99 080 


16 


13 


4 


46 


9.30 947 


60 


9.31 870 


64 


0.68 130 


9.99 07§ 


2 


14 


66 


8 


47 


9.31 008 


61 


9.31 933 


63 


0.68 067 


9.99 075 


3 


13 


62 


12 


48 


9.31 068 


60 


9.31 996 


63 


0.68 004 


9.99 072 


3 


12 


48 


16 


49 


9.31 129 


61 
60 


9.32 059 


63 
63 


0.67 941 


9.99 070 


2 
3 


11 


44 


47 20 


60 


9.31 1§9 


9.32 12? 


0.67 878 


9.99 067 


10 


12 40 


24 


61 


9.31250 


61 


9.32 185 


63 


0.67 815 


9.99 064 


3 


9 


36 


28 


62 


9.31 310 


60 


9.32 248 


63 


0.67 752 


9.99 062 


2 


8 


32 


32 


53 


9.31 370 


60 


9.32 311 


63 


0.67 689 


9.99 059 


3 


7 


28 


36 


54 


9.31430 


60 
60 


9.32 373 


62 
63 


0.67 627 


9.99 066 


3 
2 


6 


24 


47 40 


55 


9.31 490 


9.32 436 


0.67 564 


9.99 054 


6 


12 20 


44 


56 


9.31 549 


59 


9.32 498 


62 


0.67 502 


9.99 061 


3 


4 


16 


48 


67 


9.31 609 


60 


9.32 561 


63 


0.67 439 


9.99 048 


3 


3 


12 


52 


68 


9.31 669 


60 


9.32 62^ 


62 


0.67 377 


9.99 046 


2 


2 


8 


56 


59 


9.31 728 


59 
60 


9.32 685 


62 
62 


0.67 315 


9.99 043 


3 
3 


1 


4 


48 


60 


9.31 788 


9.32 747 


0.67 263 


9.99 040 





12 






L. Cos. 


d. 


L. Cotg. 


c.d. 


L. Tang. 


L. Sin. 


d. 


f 


m. s. 
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Tablb 22. — Mve-pldce logarithms of circtUar functions, etc, — Contmued. 



(f 



12° 



m. s. 



48 



49 



50 





4 

8 

12 

16 



48 20 
24 
28 
32 
36 



48 40 
44 
48 
52 
56 





4 

8 

12 

16 



49 20 
24 
28 
32 
36 



49 40 
44 
48 
62 
56 





4 

8 

12 

16 



50 20 
24 
28 
32 
36 



60 40 
44 
48 
52 
56 



61 

4 

8 

12 

16 



51 20 
24 
28 
32 
36 



51 40 
44 
48 
52 
56 



52 





1 
2 
3 
4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



SO 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



36 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
63 
64 



66 
56 
57 

58 
69 



60 



L. Sin. 



9. 31 788 
9.31 847 
9.31 907 

9.31 966 

9.32 026 



9.32 084 
9.32 143 
9.32 202 
9.32 261 
9. 32 319 



9.32 378 
9.32 437 
9.32 496 
9.32 563 
9.82 612 



9.32 670 
9.32 728 
9.32 786 
9.32 844 
9.32 902 



9.32 960 

9.33 01§ 
9.33 075 
9.33 133 
9.33 190 



9.33 248 
9.33 305 
9.33 362 
9.33 420 
9.33 477 



9.33 634 
9.33 591 
9.33 647 
9.33 704 
9.33 761 



9.33 818 
9.33.874 
9.33 931 

9.33 987 

9.34 043 



9.34 100 
9.34 156 
9.34 212 
9.34 268 
9.34 324 



9.34 380 
9.34 436 
9.34 491 
9.34 547 
9.34 6p2 



9.34 668 
9.34 713 
9.34 769 
9.34 824 
9. 34 879 



9.34 934 

9.36 044 

9.35 099 
9.35 154 



9.35 209 



L. Cos. 



d. 



69 
60 
59 
59 
59 

69 
59 
69 
58 
69 

69 
58 
58 
59 
58 

58 
68 
58 
68 
58 

58 
57 
58 
67 
68 

67 
57 
68 
67 
57 

67 
56 
57 
57 
57 

56 
57 
66 
56 
67 

66 
56 
66 
66 
56 

66 
56 
66 
55 
56 

55 
56 
55 
55 
55 

55 
55 
66 
66 
65 



d. 



L. Tang. 



9.32 747 
9.32 810 
9.32 872 
9.32 93? 
9.32 995 



9.33 057 
9.33 119 
9.33 180 
9.33 242 
9.33 303 



9.33 365 
9.33 426 
9.33 487 
9.33 548 
9.33 609 



9.33 670 
9.33 731 
9.33 792 
9.33 853 
9.33 913 



9.38 974 
9.34 034 
9.34 09^ 
9.34 15$ 
9.34 215 



9.34 276 
9.34 336 
9.34 396 
9.84.456 
9.34 616 



9.34 57§ 
9.34 63§ 
9.34 
9.34 71 
9.34 814 



9. 34 874 
9.34 983 

9.34 992 

9.35 051 
9.35 111 



9.35 170 

9.35 229 

9.36 288 

9.35 347 

9.36 405 



9.36 464 

9.35 623 

9.36 681 
9.36 640 
9.35 698 



9.36 767 
9. 36 8lS 
9.35 873 
9.35 931 
9.35 989 



9.36 047 
9.36 105 
9.36 163 
9.36 221 
9.36 279 



9.36 336 



L. Cotg. 



c. d. 



68 
62 
61 
62 
62 

62 
61 
62 
61 
62 

61 
61 
61 
61 
61 

61 
61 
61 
60 
61 

60 
61 
60 
60 
61 

60 
60 
60 
60 
60 

59 
60 
60 
69 
60 

69 
59 
69 
60 
59 

59 
59 
59 

58 
69 

69 
68 
59 
68 
59 

68 
68 
68 
68 
58 

68 
58 
68 
58 
57 



c. d. 



L. Cotg. 



0.67 263 
0.67 190 
0.67 128 
0.67 067 
0.67 006 



0.66 943 
0.66 881 
0.66 820 
0.66 768 
0.66 697 



0.66 635 
0.66 674 
0.66 613 
0.66 452 
0. 66 391 



0.66 330 
0.66 269 
0.66 208 
0.66 147 
0.66 087 



0.66 026 
0.65 966 
0.66 90§ 
0.65 ' 
0.65 7J 



0.65 724 
0.66 664 
0.65 604 
0.65 644 
0.66 484 



0.65 424 
0.66 86§ 
0.66 806 
0.66 245 
0.65 186 



0.65 126 
0.65 067 
0.66 008 
0.64 949 
0.64 889 



0.64 830 
0.64 771 
0.64 712 
0.64 658 
0.64 695 



0.64 536 
0.64 477 
0. 64 419 
0.64 360 
0.64 302 



0.64 243 
0.64 186 
0.64 127 
0.64 069 
0. 64 Oil 



0.63 963 
0.63 89g 
0.63 837 
0.68 779 
0.63 721 



0.63 664 



L. Tang. 



L. Ck)S.- 



9.99 040 
9.99 038 
9.99 036 
9.99 032 
9.99 030 



9.99 027 
9.99 024 
9.99 022 
9.99 019 
9.99 016 



9.99 013 
9.99 Oil 
9.99 00^ 
9.99 005 
9.99 002 



9.99 000 
9.98 997 
9.98 994 
9.98 991 

if. .JO .tOsI 



9.98 986 
9.98 983 
9.98 980 
9.98 978 
9.98 976 



9.98 972 
9.98 969 
9.98 967 
9.98 964 
9.98 961 



9.98 95$ 
9.98 955 
9.98 953 
9.98 960 
9.98 947 



9.98 944 
9.98 941 
9.98 938 
9.98 936 
9.98 933 



9.98 930 
9.98 927 
9.98 924 
9.98 921 
9.98 919 



9.98 916 
9.98 913 
9.98 910 
9.98 907 
9.98 904 



9.98 901 
9.98 898 
9.98 896 
9.98 893 
9.98 890 



9.98 887 
9.98 884 
9.98 881 
9.98 87§ 
9.98 876 



9.98 872 



L. Sin. 



d. 



2 
3 
3 
2 
3 

3 
2 
3 
3 
3 

2 
3 
3 
3 
2 

3 
3 
8 
2 
3 

3 
3 
2 
8 
3 

3 
2 
3 
3 
3 

3 
2 
3 
3 
3 

3 
3 
2 
3 
3 

3 
3 
8 
2 
8 

3 
8 
8 
8 
8 

8 
2 
3 
3 
8 

3 
3 
3 
8 
8 



d. 



60 

59 
68 
.^7 
66 



65 
64 
68 
62 
61 



60 

49 

48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
28 
22 
21 



20 

19 
18 
17 
16 



16 
14 
13 
12 
11 



10 

9 

8 
7 
6 



6 
4 
3 
2 
1 







12 
66 
52 
48 
44 



11 40 
86 
82 
28 
24 



11 20 

16 

12 

8 

4 



11 
66 
62 
48 
44 



10 40 
86 
32 
28 
24 



10 20 

16 

12 

8 

4 



10 
66 
52 
48 
44 



9 40 
36 
82 
28 
24 



20 

16 

12 

8 

4 



9 
66 
62 
48 
44 



8 40 
36 
32 

28 
24 



8 20 

16 

12 

8 

4 



8 



m. 8. 



IT 
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Tablb 22. — Five-place logarithm^ of circular functionSf etc, — Continued. 



O" 








13^ 












m. 8. 


f 


L. Sin. 


d. 


L. Tfung. 


c.d. 


L. Cotg. 


L. Cos. 


d. 






52 





9.36 209 


54 
56 

66 
64 

54 

55 
54 
64 
64 
54 

54 
54 
54 
54 
54 

53 
54 
53 
54 
53 

63 
63 
64 
53 
53 

63 
52 
63 
63 
63 

62 
63 
62 
62 
53 

52 
62 
52 
52 
52 

52 
62 
52 
52 
51 

52 
51 
52 
51 
62 

61 
61 
61 
51 
51 

51 
51 
51 
61 
51 


9.36 336 


58 
58 
67 
67 
58 

57 
57 
57 
57 
57 

57 
57 
57 
57 
56 

67 
56 
67 
56 
57 

56 
56 
66 
56 
56 

56 
56 
56 
56 
66 

, 56 
56 
66 
55 
56 

56 
56 
56 
55 
56 

65 
66 
55 
54 
55 

56 
54 
55 
56 
54 

64 
66 
64 
54 
54 

54 
54 
54 
54 
54 


0.63 664 


9.98 872 


3 
2 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
4 
3 
3 
3 

3 
3 
3 
3 
3 

3 
4 
3 
3 
3 

3 
3 
3 
3 
4 


60 


8 


4 


1 


9.35 263 


9.36 394 


0.63 606 


9.98 869 


59 


56 


8 


2 


9.35 318 


9.36 462 


0.63 548 


9.98 867 


58 


52 


12 


3 


9.35 378 


9.36 609 


0.63 491 


9.98 864 


57 


48 


16 


4 


9.36 427 


9.36 566 


0.63 434 


9.98 861 


56 


44 


52 20 


5 


9.36 481 


9.36 624 


0.63 376 


9^.98 858 


55 


7 40 


24 


6 


9.36 536 


9.36 681 


0.63 319 


9.98 856 


54 


36 


28 


7 


9.35 590 


9.36 738 


0.63 262 


9.98 852 


63 


32 


32 


8 


9.36 644 


9.86 795 


0.63 205 


9.98 849 


52 


28 


36 


9 


9.35 698 


9.36 852 


0.63 148 


9.98 846 


61 


24 


52 40 


10 


9.36 752 


9.36 909 


.0.63 091 


9.98 843 


60 


7 20 


44 


11 


9.35 806 


9:36 966 


0.63 034 


9.98 840 


49 


16 


48 


12 


9.35 860 


9.37 023 


0.62 977 


9.98 837 


48 


12 


•52 


13 


9.36 914 


9.37 080 


0.62 920 


9.98 834 


47 


• 8 


56 


14 


9.36 968 


9.37 137 


0.62 863 


9.98 831 


46 


4 


53 
4 


15 
16 


9.36 022 
9.36 075 


9.37 193 
9.37 250 


a62 807 
0. 62 750 


9.98 828 
9.98 825 


45 
44 


7 
56 


8 


17 


9.36 129 


9.37 306 


0.62 694 


9.98 822 


43 


52 


12 


18 


9.36 182 


9.37 363 


U. 62 637 


9.98 819 


42 


48 


16 


19 


9.36 236 


9.37 419 


0.62 581 


9.98 816 


41 


44 


53 20 


20 


9.36 289 


9.37 476 


0. 62 524 


9.98 813 


40 


6 40 


24 


21 


9.36 34? 


9.37 632 


0.62 468 


9.98 810 


39 


36 


28 


22 


9.36 396 


9.37 588 


0.62 412 


9.98 807 


38 


32 


32 


23 


9.36 449 


9.37 644 


0.62 356 


9.98 804 


37 


28 


86 


24 


9.36 502 


9. 37 700 


0.62 300 


9.98 801 


36 


24 


53 40 


25 


9.36 55g 


9. 37 756 


0.62 244 


9,98 79§ 


35 


6 20 


44 


26 


9.36 608 


9.37 812 


0.62 188 


9.98 795 


34 


16 


48 


27 


9.36 660 


9.37 868 


0. 62 132 


9.98 792 


33 


12 


62 


28 


9.36 713 


9.37 924 


0. 62 076 


9.98 789 


32 


8 


56 


29 


9.36 766 


9.37 980 


0.62 020 


9.98 786 


31 


4 


54 


80 


9.36 819 


9.38 03S 


0.61 966 


9.98 783 


80 


6 


4 


31 


9.36 871 


9.38 091 


0.61 909 


9.98 780 


29 


56 


8 


32 


9.36 924 


9.38 147 


0.61 853 


9. 98 777 


28 


62 


12 


33 


9.36 976 


9.38 202 


0.61 798 


9.98 774 


27 


48 


16 


34 


9.37 028 


9.38 257 


0.61 743 


9.98 771 


26 


44 


54 20 
24 


35 
36 


9.37 081 
9.37 133 


9.38 313 
9.38 368 


0.61 687 
0. 61 632 


9.98 768 
9.98 765 


25 
24 


6 40 
36 


28 


37 


9. 37 186 


9.38 423 


0.61 577 


9.98 762 


23 


32 


32 


88 


9.37 237 


9.38 479 


0.61 521 


9.98 759 


22 


28 


36 


39 


9.37 289 


9.38 634 


0.61 466 


9.98 756 


21 


24 


64 40 


40 


9. 37 341 


9.38 689 


0.61 411 


9.98 763 


SO 


6 20 


44 


41 


9.37 393 


9.38 644 


0.61 366 


9.98 750 


19 


16 


48 


42 


9.37 445 


9.38 699 


0.61 301 


9.98 746 


18 


12 


62 


43 


9.37 497 


9.38 754 


0.61 246 


9.98 743 


17 


8 


56 


44 


9.37 549 


9.38 808 


0.61 192 


9.98 740 


16 


4 


56 


46 


9.37 600 


9.38 863 


0.61 137 


9.98 737 


15 


5 


4 


46 


9.37 662 


9. 38 918 


0.61 082 


9.98 734 


14 


56 


8 


47 


9. 37 703 
9.37 766 


9. 38 972 


0.61 028 


9. 98 731 


13 


52 


12 


48 


9.39 027 


0. 60 973 


9.98 728 


12 


48 


16 


49 


9.37 806 


9.39 082 


0.60 918 


9.98 72S 


11 


44 


55 20 


60 


9.37 868 


9.39 136 


0.60 864 


9.98 722 


10 


4 40 


24 


51 


9.37 909 


9.39 19Q 


0. 60 810 


9.98 71? 


9 


86 


28 


52 


9.37 960 


9.39 24& 


0.60 756 


9.98 715 


8 


32 


82 


53 


9.88 011 


9.39 299 


0. 60 701 


9.98 712 


7 


28 


36 


64 


9.38 062 


9.39 853 


0.60 647 


9.98 709 


6 


24 


56 40 


65 


9.38 113 


9.39 407 


0. 60 593 


9.98 706 


5 


4 20 


44 


56 


9.38 164 


9.39 46; 


0.60 639 


9.98 703 


4 


16 


48 


57 


«.38 216 


9. 39 616 


0.60 485 


9.98 700 


3 


12 


62 


68 


9.38 266 


9.39 569 


0. 60 431 


9.98 697 


2 


8 


56 


69 


9.38 317 


9.39 623 


0. 60 377 


9.98 694 


1 


4 


66 


60 


9.38 368 


9.39 677 


0.60 323 


9.98 690 





4 






L.GOS. 


d. 


L. Cotg. 


c.d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. s. 



46061—08 11 
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Table 22. — Five-place logarithms of circular functions, etc. — Continued. 



14' 



m. s. 


f 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 


% 


• 






56 





9.38 368 




9.39 677 




0.60 323 


9.98 690 




60 


4 






4 


1 


9.38 418 


50 


9.39 731 


64 


0.60 269 


9.98 687 


3 


59 


66 






8 


2 


9.38 469 


61 


9.39 786 


54 


0.60 215 


9.98 684 


3 


58 


52 






12 


3 


9.38 619 


50 


9.39 838 


53 


0.60 162 


9.98 681 


3 


67 


48 






16 


4 


9.38 670 


51 
60 


9.39 892 


64 
53 


0.60 108 


9.98 678 


3 
3 


66 


44 






56 20 


5 


9.38 620 


9.39 945 


0.60 055 


9.98 675 


55 


3 40 






24 


6 


9.38 670 


60 


9.39 999 


54 


0.60 001 


9.98 671 


4 


54 


36 






28 


7 


9.38 721 


51 


9.40 052 


53 


0. 59 948 


". "0 t)UC> 

9.98 665 


3 


63 


32 






32 


8 


9.38 771 


50 


9.40 106 


54 


0.59 894 


3 


52 


28 






36 


9 


9.38 82L 


50 
60 


9.40 169 


53 
53 


0.59 841 


9:98 662 


3 
3 


51 


24 






56 40 


10 


9.38 871 


9.40 212 


0.59 788 


9.98 659 


50 


3 20 






44 


11 


9.38 921 


50 


9.40 266 


54 


0.69 734 


9.98 656 


3 


49 


16 






48 


12 


9.38 971 


60 


9. 40 319 


63 


0.69 681 


9. 98 662 


4 


48 


12 






52 


13 


9.39 021 


50 


9.40 372 


53 


0.69 62§ 


9.98 649 


3 


47 


8 






56 


14 


9.39 071 


50 
60 


9.40 426 


53 
53 


0.59 575 


9.98 646 


3 
3 


46 


4 






57 


15 


9. 39 121 


9.40 478 


0.59 522 


9.98 643 


45 


3 






4 


16 


9.39 170 


49 


9.40 531 


53 


0.59 469 


9.98 640 


3 


44 


66 






8 


17 


9.39 220 


60 


9.40 684 


53 


0. 59 416 


9.98 636 


4 


43 


62 






12 


18 


9.39 270 


60 


9.40 636 


52 


0.59 364 


9.98 633 


3 


42 


48 






16 


19 


9.39 319 


49 
50 


9.40 689 


53 
53 


0.69 311 


9.98 630 


3 
3 


41 


44 ' 




67 20 


20 


9.39 369 


9. 40 742 


0.69 258 


9.98 627 


40 


2 40 




24 


21 


9.39 418 


49 


9. 40 795 


53 


0.69 205 


9.98 623 


4 


39 


36 




28 


22 


9.39 467 


49 


9.40 847 


52 


0.59 163 


9. 98 620 


3 


38 


32 




32 


23 


9.39 617 


60 


9.40 900 


53 


0.59 100 


9.98 617 


3 


37 


28 




36 


24 


9.39 566 


49 

49 


9.40 952 


52 
53 


0.59 048 


9. 98 614 


I 


36 


24 




57 40 


25 


9. 39 615 


9.41 005 


0.58 995 


9. 98 610 


35 


2 20 




44 


26 


9.39 664 


49 


9.41 057 


62 


0.58 943 


9.98 607 


3 


34 


16 




48 


27 


9.39 713 


49 


9.41 109 


62 


0.58 891 


9.98 604 


3 


33 


12 




52 


28 


9.39 762 


49 


9.41 161 


52 


0.58 839 


9.98 601 


3 


32 


8 




56 


29 


9. 39 811 


49 
4Q 


9.41 214f 


53 
52 


0.58 786 


9. 98 697 


4 
3 


31 


4 




58 


80 


9.39 860 




9. il 266 


0.58 734 


9. 98 694 


80 


2 




4 


31 


9.39 909 


49 


9.41 318 


52 


0.68 682 


9.98 591 


3 


29 


56 






8 


32 


9. 39 958 


49 


9.41 370 


52 


0.58 630 


9.98 688 


3 


28 


52 






12 


83 


9.40 006 


48 


9.41 422 


52 


0. 68 578 


9.98 584 


4 


27 


, 48 






16 


34 


9.40 06§ 


49 


9.41 474 


62 


0. 58 526 


9. 98 681 


3 


26 


44 












48 




52 






3 








58 20 


36 


9.40 103 




9. 41 526 


0.58 474 


9. 98 578 


25 


1 40 




24 


36 


9.40 162 


49 


9.41 578 


52 


0.58 422 


9. 98 574 


4 


24 


36 




28 


37 


9.40 200 


48 


9. 41 629 


51 


0. 58 371 


9. 98 571 


3 


23 


32 




32 


38 


9.40 249 


49 


9.41 681 


52 


0.68 319 


•7. Ho OOo 


3 


22 


28 




36 


39 


9.40 297 


48 
49 


9.41 733 


62 
51 


0.68 267 


9.98 665 


3 
4 


21 


24 : 




58 40 


40 


9.40 346 




9.41 784 




0. 58 216 


9. 98 561 


20 


1 20 






44 


41 


9. 40 394 


48 


9.41 836 


62 


0.68 164 


9.9^568 


3 


19 


16 






48 


42 


9.40 442 


48 


9. 41 887 


51 


0.68 113 


9.98 556 


3 


18 


12 






52 


43 


9. 40 490 


48 


9.41 939 


52 


0.68 061 


9.98 551 


4 


17 


8 






56 


44 


9.40 638 


48 

48 


9.41 990 


51 
51 


0.58 010 


9.98 548 


3 
3 


16 


4 






59 


45 


9.40 686 




9. 42 041 




0. 57 969 


9.98 645 


15 


1 






4 


46 


9.40 634 


48 


9. 42 093 


52 


0. 67 907 


9.98 541 


4 


14 


56 






8 


47 


9.40 682 


48 


9.42 144 


51 


0.67 866 


9.98 638 


3 


13 


52 






12 


48 


9.40 730 


48 


9.42 195 


51 


0.67 806 


9.98 635 


3 


12 


48 






16 


49 


9.40 778 


48 
47 


9.42 246 


51 
51 


0. 57 754 


9.98 631 


4 
3 


11 


44 






59 20 


&0 


9.40 825 


9.42 297 


0. 57 703 


9. 98 528 


10 


40 






24 


51 


9. 40 873 


' 48 


9.42 348 


51 


0.57 652 


9. 98 525 


3 


9 


36 






28 


52 


9. 40 921 


48 


9.42 399 


51 


0.57 601 


9.98 621 


4 


8 


32 






32 


53 


9.40 968 


47 


9.42 450 


61 


0.57 550 


9. 98 518 


3 


7 


28 




• 


36 


64 


9.41 016 


48 
47 


9.42 501 


51 
61 


0.67 499 


9.98 615 


3 

4 


6 


24 






59 40 


55 


9.41 063 




9.42 552 




0.57 448 


9. 98 511 


5 


20 






44 


56 


9.41 111 


48 


9.42 603 


51 


0.57 397 


9.98 608 


3 


4 


16 






48 


67 


9.41 16§ 


47 


9.42 653 


50 


0. 67 347 


9.98 605 


3 


3 


12 






52 


58 


9.41 205 


47 


9.42 704 


51 


0.57 29^ 


9. 98 501 


4 


2 


8 






66 


59 


9.41 252 


47 
48 


9.42 756 


51 
50 


0.57 245 


9. 98 498 


3 
4 


1 


4 




60 


60 


9.41 300 


9.42 805 


0.57 195 


9.98 494 














L. Cos. 


d. 


L. Cotg. 


c. d. 

76^ 


L. Tang. 


L. Sin. 


d. 


1 


m. 8. 
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Table 22. — Five-place logarithms of circular functions, etc. — Continued. 



1" 










15° 












m. 8. 


/ 


L. Sin. 

« 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 












9.41 300 




9.42 805 




0.57 195 


9.98 494 




60 


60 


4 


1 


9.41 347 


47 


9.42 866 


51 


0.67 144 


9. 98 491 


3 


59 


56 


8 


2 


9.41 394 


47 


9.42 906 


50 


0.57 094 


9.98 488 


3 


68 


52 


12 


3 


9.41 441 


47 


9.42 957 


51 


0.57 043 


9. 98 484 


4 


57 


48 


16 


4 


9.41 488 


47 
47 


9.43 007 


50 
50 


0.56 993 


9.98 481 


3 

4 


56 


44 


20 


5 


9.41 535 


9.43 057 


0.56 943 


9.98 477 


56 


59 40 


24 


6 


9.41 582 


47 


9.43 108 


51 


0. 66 892 


9. 98 474 


3 


54 


36 


28 


7 


9.41 62§ 


46 


9.43 168 


60 


0.56 842 


9.98 471 


3 


53 


32 


32 


8 


9.41 675 


47 


9.43 208 


60 


0.56 792 


9.98 467 


4 


52 


28 


36 


9 


9.41 722 


47 
46 


9.43 268 


50 
50 


0.56^ 


9.98 464 


3 
4 


61 


24 


40 


10 


9.41 76§ 


9.43 308 


0.56 692 


9.98 460 


50 


69 20 


44 


11 


9.41 815 


47 


9.43 358 


50 


0.56 642 


9.98 457 


3 


49 


16 


48 


12 


9.41 861 


46 


9.43 408 


50 


0.56 692 


9.98 463 


4 


48 


12 


53 


13 


9.41 908 


47 


9.43 468 


50 


0.56 642 


9.98 450 


3 


47 


8 


56 


14 


9.41 954 


46 
47 


9.43 508 


50 
50 


0.56 492 


9.98 447 


3 

4 


46 


4 


1 


15 


9.42 001 


9.43 568 


0.66 442 


9.98 443 


45 


59 


4 


16 


9.42 047 


46 


9.43 607 


49 


0.56 393 


9.98 440 


3 


44 


66 


8 


17 


9.42 093 


46 


9.43 667 


50 


0.56 343 


9. 98 436 


4 


43 


52 


12 


18 


9.42 140 


47 


9.43 707 


50 


0.56 293 


9. 98 433 


3 


42 


48 


16 


19 


9.42 186 


46 
46 


9.43 756 


49 
50 


0.56 244 


9. 98 429 


4 
3 


41 


44 


1 20 


to 


9.42 232 


9. 43 806 


0.5C 194 


9. 98 426 


40 


58 40 


24 


21 


9. 42 278 


46 


9.43 865 


49 


0.66 14§ 


9. 98 422 


4 


39 


36 


28 


22 


9. 42 324 


46 


9.43 905 


50 


0.56 095 


9.98 419 


3 


38 


32 


32 


23 


9. 42 370 


46 


9. 43 954 


49 


0.56 046 


S.98 415 


4 


37 


28 


36 


24 


9.42 416 


46 
45 


9.44 004 


50 
49 


0.66 996 


9.o"..412 


3 
3 


36 


24 


1 40 


25 


9. 42 461 


9.44 053 


0.66 947 


9.98 409 


35 


58 20 


44 


26 


9.42 507 


46 


9.44 102 


49 


0.65 898 


9.98 405 


4 


34 


16 


48 


27 


9.42 563 


46 


9.44 151 


49 


0.55 849 


9.98 402 


3 


33 


12 


62 


28 


9. 42 599 


46 


9.44 201 


60 


0.55 799 


9.98 398 


4 


32 


8 


56 


29 


•9.42 644 


45 
46 


9.44 250 


49 
49 


0.55 750 


9.98 395 


3 

4 


31 


4 


2 


80 


9. 42 690 


9.44 299 


0. 55 701 


9. 98 391 


30 


58 


4 


31 


9. 42 735 


46 


9.44 348 


49 


0.56 652 


9.98 388 


3 


29 


56 


8 


32 


9. 42 781 


46 


9.44 397 


49 


0. 56 603 


9.98 384 


4 


28 


52 


12 


33 


9. 42 826 


45 


9.44 446 


49 


0.65 664 


9.98 381 


3 


27 


48 


16 


34 


9. 42 872 


46 
45 


9.44 495 


49 
49 


.0.55 605 


9.98 377 


4 
4 


26 


44 


2 20 


35 


9.42 917 


9.44 644 


0. 56 466 


9. 98 373 


25 


67 40 


24 


36 


9.42 962 


45 


9.44 692 


48 


0.66 408 


9. 98 370 


3 


24 


36 


28 


37 


9. 43 008 


46 


9. 44 641 


49 


0.55 359 


9.98 366 


4 


23 


32 


32 


38 


9.43 053 


45 


9.44 690 


49 


0.65 310 


9. 98 363 


3 


22 


28 


36 


39 


9.43 098 


45 

45 

• 


9. 44 738 


48 
49 


0.55 262 


9.98 359 


t 


21 


24 


2 40 


40 


9. 43 143 


9. 44 787 


0.56 213 


9. 98 356 


20 


57 20 


44 


41 


9. 43 188 


45 


9. 44 836 


49 


0.55 164 


9.98 362 


4 


19 


16 


48 


42 


9. 43 233 


45 


9.44 884 


48 


0.65 116 


9.98 349 


3 


18 


12 


62 


43 


9. 43 278 


45 


9.44 933 


49 


0.65 067 


9. 98 345 


4 


17 


8 


56 


44 


9. 43 323 


45 
44 


9.44 981 


48 
48 


0.55 019 


9.98 342 


3 
4 


16 


4 


3 


45 


9. 43 367 


9.46 029 


0. 54 971 


9.98 338 


15 


57 1 


4 


46 


9. 43 412 


45 


9.45 078 


49 


0.54 922 


9.98 334 


4 


14 


56 


8 


47 


9.43 457 


46 


9.45 126 


48 


0. 54 874 


9.98 331 


3 


13 


62 


12 


48 


9.43 502 


45 


9.45 174 


48 


0. 64 826 


9. 98 327 


4 


12 


48 


16 


49 


9. 43 546 


44 
45 


9.45 222 


48 
49 


0.54 778 


9. 98 324 


3 
4 


11 


44 


3 20 


50 


9.43 59} 


9.46 271 


0.54 729 


9. 98 320 


10 


56 40 


24 


51 


9. 43 635 


44 


9.45 319 


48 


0.64 681 


9. 98 317 


3 


9 


36 ! 


28 


52 


9.43 680 


45 


9.45 367 


48 


0.54 633 


9.98 313 


4 


8 


32 


32 


53 


9.43 724 


44 


9.45 415 


48 


0.54 585 


9.98 309 


4 


7 


28 


36 


54 


9. 43 769 


45 
44 


9.45 463 


48 

48 


0.54 537 


9.98 306 


3 
4 


6 


24 


3 40 


55 


9. 43 813 


9.45 611 


0.54 489 


9. 98 302 


5 


56 20 


44 


56 


9. 43 857 


44 


9.46 569 


48 


0. 54 441 


9. 98 299 


3 


4 


16 


48 


57 


9. 43 901 


44 


9.45 606 


47 


0. 64 394 


9.98 295 


4 


3 


12 


52 


58 


9. 43 946 


45 


9.45 654 


48 


0.64 346 


9. 98 291 


4 


2 


8 


56 


59 
60 


9. 43 990 


44 

44 


9.45 702 


48 
48 


0.64 298 


9. 98 288 


3 

4 


1 


4 


4 


9.44 034 


9.46 750 


0. 54 250 


9.98 284 





56 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. s. 
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Table 22. — Five-place logarithms of circular functions j etc. — ^Continued. 





1*^ 










16° 












m. s. 


1 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 








4 





9.44 034 




9.45 750 




0.64 250 


9.98 284 




60 


66 




4 


1 


9.44 078 


44 


9. 46 797 


47 


0.64 20? 


9.98 281 


. 3 


69 


66 




8 


2 


9.44 122 


44 


9.45 845 


48 


0.64 155 


9.98 277 


4 


58 


52 




12 


3 


9. 44 166 


44 


9.45 892 


47 


0.64 108 


9.98 273 


4 


67 


48 




16 


4 


9.44 210 


44 
43 


9.46 940 


48 
47 


0.54 060 


9.98 270 


3 
4 


66 


44 




4 20 


5 


9.44 253 


9.45 987 


0.54 013 


9.98 266 


66 


55 40 




24 


6 


9.44 297 


44 


9.46 035 


48 


0.53 965 


9.98 262 


4 


54 


36 




28 


7 


9.44 341 


44 


9.46 082 


47 


0. 53 918 


9.98 259 


3 


53 


32 




32 


8 


9.44 385 


44 


9.46 130 


48 


0.53 870 


9.98 256 


4 


62 


\ 28 




36 


9 


9.44 428 


43 
44 


^6 177 


47 
47 


0.53 823 


9.98 251 


4 
3 


61 


24 




4 40 


10 


9. 44 472 


9.46 224 


0. 53 776 


9.98 248 


60 


65 20 




44 


11 


9. 44 516 


44 


9.46 271 


47 


0.63 729 


9.98 244 


4 


49 


16 




48 


12 


9.44 559 


43 


9.46 319 


48 


0.63 681 


9.98 240 


4 


48 


12 




52 


13 


9.44 602 


43 


9.46 366 


47 


0.63 634 


9.98 237 


3 


47 


8 




56 


14 


9.44 646 


44 


9. 46 413 


47 


0.63 587 


9.98 233 


4 


46 


4 










43 




47 






4 








5 


15 


9.44 689 




9. 46 460 




0.53 540 


9.98 229 




46 


55 




4 


16 


9.44 733 


44 


9.46 507 


47 


0.53 493 


9.98 226 


3 


44 


66 




8 


17 


9.44 776 


43 


9.46 554 


47 


0.53 446 


9.98 222 


4 


43 


52 




12 


18 


9.44 819 


43 


9. 46 601 


47 


U53 399 


9.98 218 


4 


42 


48 




16 


19 


9.44 862 


43 
43 


9.46 648 


47 
46 


0.53 352 


9.98 216 


3 
4 


41 


44 




5 20 


20 


9.44 905 




9.46 694 




0.53 306 


9.98 211 




40 


54 40 




24 


21 


9.44 948 


43 


9.46 741 


47 


0.63 259 


9.98 207 


4 


39 


36 




28 


22 


9.44 992 


44 


9.46 78§ 


47 


0.53 21? 


9.98 204 


3 


38 


32 




32 


23 


9.46 035 


43 


9.46 8&5 


47 


0.53 165 


9.98 200 


4 


37 


28 




36 


24 


9. 45 077 


42 
43 


9.46 881 


46 
47 


0.53 119 


9.98 196 


4 
4 


36 


24 




5 40 


25 


9.45 120 


9. 46 928 


0.63 072 


9.98 192 


36 


54 20 




44 


26 


9.45 163 


43 


9. 46 975 


47 


0.53 026 


9.98 189 


3 


34 


16 




48 


27 


9.45 206 


43 


9.47 021 


46 


0.52 979 


9.98 18§ 


4 


33 


12 




52 


28 


9. 45 249 


43 


9.47 068 


47 


0.52 932 


9.98 181 


4 


32 


8 




56 


29 


9.45 292 


43 


9.47 114 


46 


0.52 886 


9.98 177 


4 


31 


4 










42 




46 






8 








6 


30 


9.45 334 




9.47 160 




0.52 840 


9. 98 174 




80 


54 




4 


31 


9.45 377 


43 


9.47 207 


47 


0.52 793 


9.98 170 


4 


29 


56 




8 


32 


9.45 419 


42 


9.47 253 


46 


0.52 747 


9.98 166 


4 


28 


52 




12 


33 


9.45 462 


43 


9.47 299 


46 


0.52 701 


9.98 162 


4 


27 


48 




16 


34 


9.45 504 


42 
43 


9. 47 346 
9. 47 392 


47 

46 


0.52 654 


9.98 169 


3 

4 


26 


44 




6 20 


35 


9.46 647 


0.62 608 


9.98 155 


26 


53 40 




24 


•36 


9.45 689 


42 


9.47 438 


46 


0.62 562 


9.98 151 


4 


24 


36 




28 


37 


9.45 632 


43 


9.47 484 


46 


0.62 616 


9.98 147 


4 


23 


32 




32 


38 


9.45 674 


42 


9.47 530 


46 


0.62 470 


9.98 144 


3 


22 


28 




36 


39 


9. 45 716 


42 


9. 47 576 


46 


0.62 424 


9.98 140 


4 


21 


24 











42 




46 






4 








6 40 


40 


9.45 758 




9.47 622 




0. 62 378 


9.98 136 


» 


20 


63 20 




44 


41 


9.45 801 


43 


9. 47 668 


46 


0.62 332 


9.98 132 


4 


19 


16 




48 


42 


9.45 843 


42 


9.47 714 


46 


0. 62 286 


9.98 129 


3 


18 


12 




52 


43 


9.45 885 


42 


9.47 760 


46 


0.62 240 


9.98 125 


4 


17 


8 




56 


44 


9. 45 927 


42 
42 


9.47 806 


46 
46 


0.62 194 


9. 98 121 


4 
4 


16 


4 




7 


45 


9.45 969 




9 47 852 




0.52 148 


9.98 117 


J 


16 


63 




4 


46 


9.46 an 


42 


9, *7 897 


46 


0.52 103 


9. 98 113 


4 


14 


56 




8 


47 


9.46 053 


42 


9 47 943 


46 


0.52 057 


9.98 110 


3 


13 


52 




12 


48 


9.46 095 


42 


9.47 989 


46 


0.52 011 


9.98 106 


4 


12 


48 




16 


49 


9.46 136 


41 
42 


9.4S 035 


46 
45 


0.61 965 


9.98 102 


4 
4 


11 


44 




7 20 


50 


9.46 178 




9.48 080 


0.51 920 


9.98 098 


4 
4 
3 
4 
4 

4 


10 


52 40 




24 


51 


9.46 220 


42 


9.48 126 


46 


0.51 874 


9.98 094 


9 


36 




28 


52 


9.46 262 


42 


9. 58 171 


46 


O.ol 829 


9.98 090 


8 


32 




32 


63 


9.46 303 


41 


9.48 217 


46 


0.61 783 


9.98 087 




28 




36 


54 


9.46 345 


42 
41 


9. 48 262 


45 
45 


0.61 738 


9. 98 083 


6 


24 




7 40 


55 


9.46 386 


9. 48 307 


0.51 693 


9. 98 07? 


5 


62 20 




44 


56 


9.46 428 


42 


9.48 353 


46 


0.51 647 


9.98 075 


4 


16 




48 


57 


9.46 469 


41 


9.48 398 


45 


0.51 602 


9. 98 071 


4 

jk 


3 


12 




52 


58 


9. 46 511 


42 


9.48 443 


45 


0. 51 557 


9.98 067 


4 
4 


2 


8 




56 


59 


9.46 652 


41 


9. 48 489 


46 


0.51 611 


9.98 063 


1 


4 










42 




45 






3 






8 


60 


9.46 694 




9.48 534 




0.51 466 


9.98 060 


d. 





91 






L. Cos 


d. 


L. CJotg. 


c.d. 


L. Tang 


L. Sin. 


t 


m. 8. 



73° 
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Table 22. — Five-place logarithms of circular functions, etc. — Continued. 



1" 










170 












m. s. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 


■ 




8 





9.46 694 


w 


9.48 534 




0.51 466 


9.98 060 




60 


52 


4 


1 


9.46 63S 


41 


9.48 579 


46 


0.51 421 


9.98 056 


4 


59 


56 


8 


2 


9.46 676 


41 


9.48 624 


46 


0.51 376 


9.98 052 


4 


68 


52 


12 


3 


9.46 717 


41 


9.48 669 


46 


0.61 331 


9.98 048 


4 


57 


48 


16 


4 


9.46 758 


41 
42 


9.48 714 


45 
45 


0.51 286 


9.98 044 


4 
4 


56 


44 


8 20 


5 


9.46 800 




9.48 759 




0. 61 241 


9.98 040 




55 


51 40 


24 


6 


9.46 841 


41 


9.48 804 


46 


0.51 196 


9.98 036 


4 


54 


36 


28 


7 


9.46 882 


41 


9.48 849 


46 


0.51 151 


9.98 032 


4 


53 


32 


32 


8 


9.46 923 


41 


9.48 894 


45 


0.51 106 


9.98 029 


3 


52 


28 


36 


9 


9.46 964 


41 
41 


9.48 939 


45 
45 


0.61 061 


9.98 025 


4 

4 


51 


24 


8 40 


10 


9.47 00§ 


9.48 984 


0.61 016 


9.98 021 


50 


51 20 


44 


11 


9.47 046 


40 


9.49 029 


45 


0.50 971 


9.98 017 


4 


49 


16 


48 


12 


9.47 086 


41 


9.49 073 


44 


0.50 927 


9. 98 013 


4 


48 


12 


62 


13 


9.47 127 


41 


9.49 118 


45 


0. 60 882 


9.98 009 


4 


47 


8 


56 


14 


9.47 168 


41 
41 


9.49 163 


46 
44 


0.50 837 


9.98 005 


4 

4 


46 


4 


9 


15 


9.47 209 




9.49 207 




0.50 793 


9.98 001 




46 


51 


4 


16 


9. 47 249 


40 


9.49 252 


46 


0.50 748 


9.97 997 


4 


44 


56 


8 


17 


9.47 290 


41 


9.49 296 


44 


0.50 704 


9.97 993 


4 


• 43 


52 


12 


18 


9.47 330 


40 


9.49 34} 


46 


0.60 669 


9. 97 989 


4 


42 


48 


16 


19 


9.47 371 


41 


9.49 385 


44 


0.50 615 


9.97 986 


3 


41 


44 








40 




45 






4 






9 20 


20 


9.47 411 




9.49 43a 




0.60 670 


9. 97 982 




40 


50 40 


24 


21 


9.47 452 


41 


9.49 474 


44 


0.50 626 


9. 97 978 


4 


39 


36 


28 


22 


9.47 492 


40 


9.49 519 


45 


0.50 481 


9. 97 974 


4 


38 


32 


32 


23 


9.47 533 


41 


9.49 563 


44 


0.50 437 


9.97 970 


4 


37 


28 


36 


24 


9.47 573 


40 
40 


9.49 607 


44 
45 


0.50 393 


9.97 966 


4 
4 


36 


24 


9 40 


25 


9.47 613 




9.49 652 




0.50 348 


9.97 962 




36 


50 20 


44 


26 


9.47 664 


41 


9. 49 696 


44 


0.50 304 


9.97 958 


4 


34 


16 


48 


2r 


9.47 694 


40 


9. 49 740 


44 


0.50 260 


9.97 954 


4 


33 


12 


52 


28 


9.47 734 


40 


9.49 784 


44 


0.50 216 


9.97 9§0 


4 


32 


8 1 


56 


29 


9.47 774 


40 
40 


9.49 828 


44 
44 


0.60 172 


9.97 946 

• 


4 
4 


31 


4 


10 


SO 


9.47 814 




9.49 872 




0.50 128 


9.97 912 




30 


50 


4 


31 


9.47 864 


40 


9. 49 916 


44 


0.50 084 


9,97 938 


4 


29 


56 


8 


32 


9.47 894 


40 


9.49 960 


44 


0.50 040 


9.97 934 


4 


28 


52 


12 


33 


9.47 934 


40 


9.50 004 


44 


0.49 996 


9.97 930 


4 


27 


48 


16 


84 


9.47 974 


40 
40 


9.50 048 


44 
44 


0.49 952 


9.97 926 


4 
4 


26 


44 


10 20 


36 


9.48 014 




9.60 092 




0.49 908 


9.97 922 




25 


49 40 


24 


36 


9.48 054 


40 


9.50 136 


44 


0. 49 864 


9.97 918 


4 


24 


36' 


28 


37 


9.48 094 


40 


9.50 180 


44 


0.49 820 


9.97 914 


4 


23 


32 


32 


38 


9.48 133 


39 


9.50 223 


43 


0.49 777 


9.97 910 


4 


22 


28 


36 


39 


9.48 173 


40 
40 


9.60 267 


44 
44 


0.49 733 


9.97 906 


4 
4 


21 


24 


10 40 


40 


9.48 213 




9.50 311 




0.49 689 


9. 97 902 




20 


49 20 


44 


41 


9.48 262 


39 


9.50 355 


44 


0.49 645 


9.97 898 


4 


19 


16 


48 


42 


9.48 292 


40 


9.50 398 


43 


0.49 602 


9.97 894 


4 


18 


12 


52 


43 


9.48 332 


40 


9.50 442 


44 


0.49 558 


9. 97 890 


4 


17 


8 


66 


44 


9.48 371 


39 
40 


9.50 485 


43 
44 


0.49 515 


9.97 886 


4 
4 


16 


4 


11 


46 


9.48 411 




9.50 529 




0. 49 471 


9.97 882 


15 


49 


4 


46 


9.48 450 


39 


9.50 672 


44 


0.49 428 


9.97 878 


4 


14 


5d 


8 


47 


9.48 490 


40 


9.50 616 


44 


0.49 384 


9.97 874 


4 


13 


52 


12 


48 


9.48 629 


39 


9.50 659 


43 


0.49 341 


9.97 870 


4 


12 


48 


16 


49 


9.48 568 


39 
39 


9.50 703 


44 
43 


0.49 297 


9.97 866 


4 
5 


11 


44 


11 20 


60 


9.48 607 




9.60 746 




0.49 254 


9.97 861 


10 


48 40 


24 


61 


9.48 647 


40 


9. 50 789 


43 


0.49 211 


9.97 857 


4 


9 


36 


28 


62 


9.48 686 


39 


9.50 833 


44 


0.49 167 


9.97 853 


4 


8 


32 


32 


63 


9.48 725 


39 


9.50 876 


43 


0. 49 124 


9.97 849 


4 


7 


28 


36 


64 


9.48 764 


39 
39 


9.50 919 


43 
43 


0.49 081 


9.97 846 


4 

4 


6 


24 


11 40 


65 


9.48 803 




9.50 96? 




0.49 038 


9.97 841 


5 


48 20 


44 


66 


9.48 842 


39 


9.51 006 


43 


0.48 995 


9.97 837 


4 


4 


16 


48 


67 


9.48 881 


39 


9.51 048 


43 


0. 48 952 


9.97 833 


4 


3 


12 


62 


68 


9.48 920 


89 


9.51092 


44 


0>.48 908 


9.97 829 


4 


2 


8 


66 


69 


9.48 959 


39 
39 


9.51 135 


43 
43 


0.48 865 


9.97 825 


4 
4 


1 


4 


12 


60 


9.48 998 




9.61 178 




0.48 822 


9.97 821 





48 






L. Co6. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. 8. 



72° 



166 
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Table 22. — Five-place logarithms of circular functions, etc. — Ck>ntinaed. 



18" 



m. 8. 



12 



13 



14 



15 




4 

8 
12 
16 



12 20 
24 

28 
32 
36 



12 40 
44 
48 
52 
56 





4 

8 

12 

16 



13 20 
24 
28 
32 
36 



13 40 
44 
48 
52 
56 





1 
2 
3 
4 

T 
6 
7 

8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 





4 

8 

12 

16 



14 20 
21 

28 
32 
30 



14 40 
44 
48 
52 
56 





4 

8 

12 

16 



15 20 
24 
28 
32 
36 



15 40 
44 
48 
52 
56 



16 



25 
26 
27 
28 
29 

80 

31 
32 
33 
34 

~35~ 
36 
37 
28 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 

To 

51 
52 
53 
54 



55 
56 

57 
58 
59 



60 



L. Sin. 



9.48 998 

9. 49 037 
9. 49 076 
9. 49 115 
9. 49 153 



9.49 192 
9. 49 231 
9. 49 269 
9.49 308 
9. 49 347 



9.49 385 
9. 49 424 
9. 49 462 
9.49 500 
9.49 539 



9.49 57? 
9. 49 615 
9.49 654 
9. 49 692 
9. 49 730 



9. 49 768 
9.49 806 
9. 49 844 
9. 49 882 
9. 49 920 



9. 49 958 

9. 49 996 

9. 50 034 
9. 1.0 072 
9.50 110 



9. 50 148 
9.50 185 
9. 50 223 
9. 50 261 
9. 50 298 



9.50 336 
9. 50 374 
9. 50 411 
9. f.O 449 
9.50 486 



9. 50 523 
.9.50 561 
9. 50 598 
9. 50 635 
9. 50 673 



9. 50 710 
9. 50 747 
9. 50 784 
9. 50 821 
9.50 858 



9. 50 896 
9.50 933 

9.50 970 

9.51 007 
9.51 043 



9.51 080 
9.51 117 
9.51 154 
9.51 191 
9. 51 227 



9. 51 264 



L. Cos. 



39 
39 
39 
38 
39 

39 
38 
39 
39 
38 

39 
38 
38 
39 

38 

38 
39 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
37 
38 

38 
37 
38 
37 
37 

38 
37 
37 
38 
37 

37 
37 
37 
37 

38 

37 
37 
37 
36 
37 

37 
37 
37 
36 
37 



L. Tang. 



9.51 178 
9.51 221 
9.51 264 
9.51 306 
9.51 349 



9.51 392 
9.51 436 
9.51 478 
9. 51 620 
9. 51 663 



9.61 606 
9.51 648 
9.51 691 
9. 51 734 
9.51 776 



9.51 819 
9.51 861 
9.51 903 
9.51 946 
9.51 988 



9. 52 031 
9.52 07? 
9.52 115 
9. 52 157 
9.52 200 



52 242 
52 284 
52 326 
9.52 368 
9.52 410 



9. 

9. 

9. 

9. 52 578 

9. 52 620 



52 452 
62 494 
52 536 



9. 52 661 
9. 52 70? 
9. 62 745 
9. 52 787 
9.52 829 



9. 52 870 
9. 52 912 
9. 52 95? 

9.52 995 

9. 53 037 



9,53 078 
9.53 120 
9.53 161 
9.53 202 
9. 53 244 



9.53 285 
9. 53 327 
53 368 
53 409 
53 450 



9. 53 492 
9.53 533 
9. 53 5 4 
9.53 615 
9.53 656 



9. 53 697 



L. Cotg. 



c.d. 



43 
43 
42 
43 
43 

43 
43 
42 
43 
43 

42 
43 
43 
42 
43 

42 
42 
43 
42 
43 

^ 
42 
42 
43 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
41 

42 
42 
42 
42 
41 

42 
41 
42 
42 
41 

42 
41 
41 
42 
41 

42 
41 
41 
41 
42 

41 
41 
41 
41 
41 



C.d. 



71° 



L. Cotg. 



0.48 822 
0. 48 779 
0.48 736 
0. 48 694 
0.48 651 



0.48 608 
0.48 565 
0. 48 522 
0. 48 480 
0. 48 437 



0. 48 394 
0.48 352 
0.48 309 
0.48 266 
0.48 224 



0. 48 181 
0. 48 139 
0.48 097 
0.48 064 
0. 48 012 



0. 47 969 
0. 47 927 
0.47 885 
0.47 843 
0.47 800 



0.47 758 
0.47 716 
0. 47 674 
0. 47 632 
0.47 690 



0. 47 548 
0.47 606 
0. 47 464 
0.47 422 
0.47 380 



0.47 339 
0. 47 297 
0. 47 265 
0.47 213 
0.47 171 

0.47 130 
0. 47 088 
0.47 047 
0. 47 005 
0. 46 963 



0.46 922 
0.46 880 
0. 46 839 
0. 46 798 
0.46 756 



L. Cos. 



9.97 821 
9.97 817 
9.97 812 
9.97 808 
9.97 804 



9.97 800 
9. 97 796 
9.97 792 
9. 97 788 
9.97 784 



9.97 779 
9. 97 77^ 
9. 97 771 
9.97 767 
9. 97. 763 



97 759 
97 754 



9. 

9. 

9.97 750 

9.97 746 

9. 97 742 



9. 97 738 
9. 97 734 
9.97 729 
9. 97 725 
9. 97 721 



9. 97 717 
9.97 713 
9. 97 708 
9.97 704 
9.97 700 



9.97 696 
9. 97 691 
9. 97 687 
9.97 683 
9. 97 679 

9.97 674 
9. 97 670 
9. 97 666 
9. 97 662 
9.97 657 



9.97 653 
9. 97 649 
9.97 645 
9. 97 640 
9. 97 636 



9. 97 632 
9.97 628 
9. 97 623 
9. 97 619 
9. 97 6l5 



0.46.715 j 
0. 46 673 
0. 46 632 
0. 46 691 
0.46 650 



0. 46 508 
0.46 467 
0. 46 426 
0. 46 385 
0. 46 344 



0. 46 303 



L. Tang. 



9. 97 610 
9.97 606 
9.97 602 
9.97 697 
9. 97 693 



9. 
9. 
9. 
9. 



97 689 
97 584 
97 680 
97 576 



9.97 671 



9.97 567 



L. Sin. 



4 
5 
4 
4 
4 

4 
4 
4 
4 
5 

4 
4 
4 
4 
4 

6 
4 
4 
4 
4 

4 
5 
4 
4 
4 

4 
5 
4 
4 
4 

5 
4 
4 
4 
5 

4 
4 
4 

5 
4 

4 
4 
5 
4 
4 

4 
5 
4 
4 
6 

4 
4 
5 
4 
4 

5 
4 
4 
6 
4 



d. 



60 

59 
68 
67 
66 



55 
54 
53 
52 
61 



50 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 

28 
27 
26 



25 
24 
23 
22 
21 

To 

19 
18 
17 
16 



16 
14 
13 
12 
11 



10 

9 
8 
7 
6 







48 
56 
52 
48 
44 



47 40 
36 
32 

28 
24 



47 20 

16 

12 

8 

4 



47 
66 
62 
48 
44 



46 40 
36 
32 
28 
24 



46 20 

16 

12 

8 

4 



46 
66 
52 
48 
44 



46 40 
36 
32 

28 
24 



46 20 

16 

12 

8 

4 



46 
56 
62 
48 
44 



44 40 
36 
32 
28 
24 



44 20 
16 
12 

8 
4 



44 



m. s. 
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Table 22. — Mve-place logarithms of circular functions, etc. — Continued. 



19< 



m. s. 



16 





4 

8 

12 

16 



16 20 
24 
28 
32 
86 



16 40 
44 
48 
52 
56 



17 



19 





4 

8 

12 

16 



17 20 
24 
28 
d2 
36 

17 40 
44 
48 
62 
56 



18 

4 

8 

12 

16 



18 20 
24 
28 
32 
36 



18. 40 

44 

48 

52 

■ 56 





4 

8 

12 

16 



19 20 
24 
28 
32 
36 

19 40 
44 
48 
52 

56 



20 





1 
2 
3 
4 



5 
6 

7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 

44 



45 
46 
47 
48 
49 



go 

61 
52 
53 

54 



65 
66 
67 
68 
69 



60 



L. Sin. 



9.61 264 
9.61 301 
9.61 338 
9. 61 374 
9. 51 411 



9.51 447 
9.51 484 
9. 61 620 
9.51 557 
9.51 593 



9.51 629 
9.61 666 
9.61 702 
9.51 738 
9.61 774 



9.51 811 
9.51 847 
9.51 883 
9.61 919 
9.51 966 



9.61 9C1 
9.52 027 
9.52 063 

9.62 099 
9. 62 135 



9. 52 171 
9.52 207 
9.62 242 
9.52 278 
9.62 314 

9752^0 
9.52 385 
9. 62 421 
9.62 456 
9. 52 492 



9. 52 527 
9.62 663 
9. 52 698 
9.52 634 
9.52 669 



9.52 705 
9. 52 741 
9.62 77 
9. 62 811 
9.52 846 



9. 52 881 
9.62 916 
9.62 951 

9.52 986 

9.53 021 



9.53 066 
9.53 092 
9.53 126 
9.63 161 
9.53 196 



9.53 231 
9.53 266 
9.53 301 
9.63 336 
9.63 370 



9.53 40S 



L. Cob. 



d. 



37 
37 
36 
37 
36 

37 
36 
37 
36 
36 

87 
36 
36 
36 
37 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
35 
36 
36 

36 
35 
36 
36 
36 

35 
36 
36 
36 
35 

36 
36 
35 
36 
35 

36 
34 
35 
35 
36 

36 
36 
35 
34 
36 



d. 



L. Tang. 



9.63 697 
9.53 738 
9.53 779 
9.63 820 
9. 63 861 



9.53 902 
9.63 943 

9.63 984 

9.64 02$ 
9.64 066 



9.54 106 
9.54 147 
9.54 187 
9.54 228 
9.64 269 



9.64 309 
9.54 360 
9. 64 390 
9.54 431 
9.64 471 



9. 54 612 
9.54 552 
9.54 693 
9.54 633 
9.54 67? 



9.64 714 
9.64 ?54 
9.54 794 
9.54 835 
9.54 875 



9.64 9l( 
9.64 9f 
9.64 9£ 
9.55 
9.66 07^ 



9.65 110 
9.55 IS 
9.56 
9.66 
9. 55 275 



c. d. 



9. 55 31§ 

9.56 35§ 
9.56 396 
9.66 434 
9.65 474 



9.55 614 
9.55 554 
9. 66 593 
9.66 633 
9.65 673 



9.55 712 
9.66 762 
9.65 791 

9.65 831 

9.66 870 



9.65 910 
9.55 949 

9.66 989 
9.66 028 
9.66 067 



9.66 107 



L. Cotg. 



41 
41 
41 
41 
41 

41 
41 
41 
40 
41 

41 
40 
41 
41 
40 

41 
40 
41 
40 
41 

40 
41 
40 
40 
41 

40 
40 
41 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
39 
40 
40 

40 
39 
40 
40 
39 

40 
39 
40 
39 
40 

39 
40 
39 
39 
40 



c. d. 



70^ 



L. Ck>tg. 



0.46 803 
0.46 262 
0.46 221 
0.46 180 
0.46 139 



0.46 098 
0.46 067 
0.46 016 
0.45 97i 
0.45 936 



0.46 894 
0.45 863 
0.46 813 
0.46 772 
0.46 731 



0.46 691 
0.46 660 
0.46 610 
0.46 669 
0.46 629 



0.45 488 
0.46 448 
0.46 407 
0.46 367 
0. 46 327 



0.45 286 
0.45 246 
0.45 20? 
0.45 1&5 
0.45 125 



0.46 08§ 
0.45 045 
0.45 005 
0.44 965 
0.44 92S 



0.44 885 
0.44 845 
0.44 805 
0.44 765 
0.44 725 



0.44 685 
0.44 645 
0.44 60g 
0.44 666 
0.44 626 



0.44 486 
0.44 446 
0.44 407 
0.44 367 
0.44 327 



0.44 288 
0.44 248 
0.44 209 
0.44 169 
0.44 130 



0.44 090 
0.44 051 
0.44 Oil 
0.43 972 
0.43 933 



0.43 893 



L. Tang. 



L. Cos. 



9.97 667 
9.97 563 
9.97 668 
9.97 654 
9.97 550 



9.97 545 
9.97 541 
9.97 636 
9.97 632 
9.97 628 



9.97 623 
9.97 619 
9.97 615 
9.97 510 
9.97 606 



9.97 601 
9.97 497 
9.97 492 
9.97 488 
9.97 484 



9.97 479 
9.97 475 
9. 97 470 
9.97 466 
9.97 461 



9.97 457 
9.97 453 
9.97 448 
9.97 444 
9.97 439 



9.97 435 
9.97 430 
9.97 426 
9.97 421 
9.97 417 



9.97 412 
9.97 408 
9.97 403 
9.97 399 
9. 97 394 



9.97 390 
9.97 385 
9.97 381 
9.97 376 
9.97 372 



9. 97 367 
9.97 363 
9.97 358 
9.97 353 
9.97 349 



9.97 344 
9.97 340 
9.97 336 
9.97 331 
9.97 326 



9.97 322 
9.97 317 
9.97 312 
9.97 308 
9.97 303 



9.97 299 



L. Sin. 



d. 



4 
5 
4 
4 
5 

4 
6 
4 
4 
6 

4 
4 
6 
4 
5 

4 
6 
4 
4 
5 

4 
6 
4 
6 

4 

4 
6 
4 
6 
4 

6 
4 
6 
4 
5 

4 
6 
4 
6 
4 

5 
4 
5 
4 
5 

4 
5 
5 
4 
6 

4 

5 
4 
6 

4 

5 
6 
4 
5 

4 



d. 



60 

59 

68 
57 
56 



55 
64 
53 
52 
61 



60 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 
8 
7 
6 



5 
4 
3 
2 
1 







44 
56 
62 
48 
44 



43 40 
36 
32 
28 
24 



43 20 

16 

12 

8 

4 



43 
56 
52 
48 
44 



42 40 
36 
32 

28 
24 



42 20 

16 

12 

8 

4 



42 
56 
52 
48 
44 



41 40 
36 
32 
28 

24 



41 20 

16 

12 

8 

4 



41 
56 
52 
48 
44 



40 40 
36 
32 

28 
24 



40 20 

16 

12 

8 

4 



40 



m. s. 



4* 



QEOOBAFEIC TABLES AND VOBMULAS. 

2. — F^ve-place togarUhmg of eircutar funrtwns, etc. — Continued. 







an. 


• 


L. TanK. 


...I. 


Cotg. L 


CO. 


'■ 






20 










! 
















u^ 


35 


SIS 


s s 


sa 5 


S^ 




59 


K 


1« 




53 M4 


34 


9.56 264 


39 ** 








56 


44 


20 20 




53 578 


35 


9.56 303 


39 S 


43697 i 


97 276 




55 


39 40 














































aa 




63 716 


86 




39 ** 


43 541 9 


97B67 






24 


20 40 












































62 


13 9 




35 


9.56 B75 


39 


ss s 


97^ 




47 


^ 
























21 


16 9 


nw. 


35 


9.56 693 


39 " 


432S 9 


97 229 




45 


39 
















sa 




























16 


19 9 




34 




^ " 




97 210 




41 


44 


21 20 














97 20A 
















fsa 
























































sa 




H229 


^ 


9,67 042 


m * 




97 187 




36 


24 
































































M 




as 


^ 


9.57 197 


W " 


!i5S ; 


97 163 




31 


5 
























i3S 






























iilS 




























16 




M56! 




9. 67 428 


38 " 


42 57a 9 


97 140 






44 


22 20 




a a 






































32 






34 




38 S 








« 


32 


Sli 




54 786 


M 




M " 




97 11« 




21 


24 


























































































M 




54 903 




9,57 810 


M " 


4il90 9 


































46 9 




34 


!-SH 


38 " 


si i 


97 083 










































41999 9 


































51 a 


55 136 


S3 


f?!ffi 


38 Q 


!iB i 


97 059 






36 
























3« 


54 9 




^ 


9.53 191 


38 ** 




97 044 






24 


























































































56 


69 9 




» 




38 " 


41 E» 9 






4 


4 


24 


60 9 


55 433 




41682 9 


^014 


36 






Cos. 




L. Cotg. 


c. d. L 


Tang. L 


Sin. 


A. 




... 
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Table 22. — Fwe-place logarithms of circular funclwns, etc, — Continued. 



1" 










210 












in. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Coe. 


d. 






24 





9.55 433 




9.58 41$ 




0.41 582 


9.97 015 




60 


36 


4 


1 


9.55 466 


33 


9.58 455 


37 


0.41 545 


9.97 OIQ 


5 


59 


66 


8 


2 


9.55 499 


33 


9.58 493 


38 


0.41507 


9.97 005 


5 


58 


52 


12 


3 


9.55 532 


33 


9.58 531 


38 


0.41 469 


9.97 001 


4 


57 


48 


16 


4 


9.55 564 


32 
33 


9.58 569 


38 
87 


0.41431 


9.96 996 


5 
6 


56 


44 


24 20 


5 


.9.55 597 


9.58 606 


0.41 394 


9.96 991 


55 


35 40 


24 


6 


9.55 630 


33 


9.58 644 


88 


0.41 366 


9.96 986 


5 


54 


36 


28 


7 


9.55 66? 


33 


9.58 681 


37 


0.41 319 


9.96 961 


5 


58 


32 


32 


8 


9.55 695 


32 


9.58 719 


38 


0.41 281 


9.96 976 


5 


52 


28 


36 


9 


9.55 728 


33 
33 


9.58 757 


38 
37 


0.41 213 


9.96 971 


5 
5 


51 


24 


24 40 


10 


9.55 761 


9.58 794 


0.41 206 


9.96 966 


60 


35 20 


44 


11 


9.55 793 


32 


9.58 832 


38 


0.41 168 


9.96 962 


4 


49 


16 


48 


12 


9.55 826 


33 


9.58 869 


37 


0.41 131 


9.96 957 


5 


48 


12 


52 


13 


9.55 858 


32 


9.68 907 


38 


0.41 093 


9.96 952 


5 


47 


8 - 


56 


14 


9.55 891 


33 
32 


9.58 944 


37 
37 


0.41 056 


9.96 947 


5 
5 


46 


4 


25 


15 


9.55 923 


9.68 981 


0.41 019 


9.96 942 


46 


35 


4 


16 


9.55 956 


33 


9.59 019 


38 


0.40 981 


9.96 937 


5 


44 


66 


8 


17 


9.55 988 


32 


9.59 066 


37 


0.40 944 


9.96 932 


5 


43 


52 


12 


18 


9.56 021 


33 


9.59 094 


38 


0.40 906 


9.96 927 


5 


42 


48 


16 


19 


9.56 053 


32 
32 


9.59 131 


37 
37 


0.40 869 


9.96 922 


5 

6 


41 


44 


25 20 


20 


9.56 085 




9.59 168 
9.59 205 




0.40 832 
0.40 795 


9.96 917 




40 


34 40 


24 


21 


9.56 118 


33 


37 


9.96 912 


5 


39 


36 


28 


22 


9.56 160 


32 


9.59 243 


38 


0.40 757 


9.96 907 


5 


38 


32 


32 


23 


9.56 182 


32 


9.69 280 


37 


0.40 720 


9.96 903 


4 


37 


28 


36 


24 


9.56 215 


33 
32 


9.59 317 


37 
37 


0.40 683 


9.96 898 


5 

6 


36 


24 


25 40 


25 


9.56 247 




9.59 354 




0.40 646 


9.96 893 




35 


34 20 


44 


26 


9.56 279 


32 


9.59 391 


37 


0.40 609 


9.96 888 


5 


34 


16 


48 


27 


9.56 311 


32 


9.59 429 


38 


0.40 571 


9.96 883 


5 


33 


12 


52 


28 


9.56 34? 


32 


9.59 466 


37 


0.40 634 


9.96 878 


5 


32 


8 


56 


29 


9.56 375 


32 
33. 


9.59 503 


87 
37 


0.40 497 


9.96 873 


5 
6 


81 


4 


26 


80 


9.56 408 




9.59 540 




0.40 460 


9.96 868 




80 


34 


4 


31 


9.56 440 


32 


9.59 677 


37 


0.40 423 


9.96 863 


6 


29 


56 


8 


32 


9.56 472 


32 


9.59 614 


37 


0.40 386 


9.96 858 


5 


28 


62 


12 


33 


9.56 504 


32 


9.69 651 


37 


0.40 349 


9.96 853 


5 


27 


48 


16 


34 


9.56 536 


32 
32 


9.59 688 


37 
37 


0.40 312 


9.96 848 


5 
5 


26 


44 


26 20 


85 


9.56 568 


9.59 725 


0.40 275 


9.96 843 


26 


33 40 


24 


86 


9.56 599 


31 


9.59 762 


37 


0.40 238 


9.96 838 


5 


24 


36 


28 


37 


9.56 631 


32 


9,69 799 


37 


0.40 201 


9.96 833 


5 


23 


32 


32 


38 


9.56 663 


32 


9.69 835 


36 


0.40 165 


9.96 828 


5 


22 


28 


36 


39 


9.56 695 


32 
32 


9. 69 872 


37 
37 


0.40 128 


9.96 823 


5 
6 


21 


24 


26 40 


40 


9.56 727 


9.59 909 


0.40 091 


9.96 818 


20 


33 20 


44 


41 


9.66 759 


32 


9.69 946 


37 


0.40 06* 


9.96 813 


5 


19 


16 


48 


42 


9.56 790 


31 


9.69 983 


37 


0.40 017 


9.96 808 


5 


18 


12 


52 


43 


9.56 822 


32 


9.60 019 


36 


0.39 981 


9.96 803 


5 


17 


8 


56 


44 


9.56 854 


•32 
32 


9.60 056 


37 
37 


0.39 944 


9.96 798 


5 
5 


16 


4 


27 


45 


9.66 886 


9.60 093 


0.39 907 


9.96 793 


15 


33 


4 


46 


9.56 917 


31 


9.60 130 


37 


0.39 870 


9.96 788 


5 


14 


56 


8 


47 


^.56 949 


32 


9.60 166 


36 


0.39 834 


9.96 783 


5 


13 


62 


12 


48 


9.56 980 


31 


9.60 203 


37 


0.39 797 


9.96 778 


5 


12 


48 


16 


49 


9.57 012 


82 
32 


9.60 240 


37 
36 


0.39 760 


9.96 772 


6 
5 


11 


44 


27 20 


50 


9.57 044 
9.57 075 


9.60 276 


0.39 724 


9.96 767 


10 


32 40 


24 


51 


31 


9.60 313 


37 


0.39 687 


9.96 762 


5 


9 


36 


28 


52 


9.57 107 


32 


9.60 349 


36 


0.39 651 


9.96 757 


b 


8 


32 


32 


53 


9.57 138 


31 


9.60 386 


37 


0.39 614 


9.96 752 


5 


7 


28 


36 


54 


9.57 169 


31 
32 


9.60 422 


36 
37 


0.39 578 


9.96 747 


5 

5 


6 


24 


27 40 


55 


9.57 201 




9.60 459 




0.39 541 


9.96 742 




5 


32 20 


44 


56 


9.57 232 


31 


9.60 495 


36 


0.39 505 


9.96 737 


5 


4 


16 


48 


57 


9.57 26| 


32 


9.60 632 


37 


0.39 468 


9.96 732 


^ 


3 


12 


52 


58 


9.57 296 


31 


9.60 668 


36 


0.39 432 


9.96 727 


6 


2 


8 


56 


59 


9.57 326 


31 
32 


9.60 605 


37 
36 


0.39 395 


9.96 722 


5 
5 


1 


4 


28 


60 


9.57 358 


9.60 641 


0.39 359 


9.96 717 





32 






L. Los. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


t 


m. s. 




68' 



X 



.'m 
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GEOGKAPHIO TABLES AND FORMULAS. 
Table 22. — Five-place logarithms of circular functionSf etc. — Continued. 



1' 



22< 



1., 



^ 



m. 8. 



28 



29 



31 





4 

8 

12 

16 



28 20 
24 
28 
32 
36 



28 40 
44 
48 
52 
56 




4 

8 
12 
16 



29 20 
24 
28 
32 
36 





1 
2 
3 
4 

5 
6 
7 
8 
9 



10 

11 
12 
13 
14 

15 
16 
17 
18 
19 



SO 

21 
22 
•23 
24 






4 

8 

12 

16 



31 20 
24 
28 
32 
36 



31 40 
44 
48 
52 
56 



32 



45 
46 
47 
48 
49 



50 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.57 358 
9. 57 389 
9.57 420 
9.57 451 
9. 57 482 



9.57 514 
9.57 545 
9.57 676 
9.57 607 
9.57 638 

9.57 669 
9.67 700 
9.57 731 
9. 67 762 
9.57 793 



9. 57 824 
9.57 850 
9.57 885 
9.67 916 
9. 57 947 



9.57 978 
9.68 008 
9.68 039 
9.68 070 
9. 68 101 



9.58 131 
9. 68 162 
9.68 192 
9.68 223 
9.68 253 

^.68 284 
9. 58 314 
9.58 345 
9.58 375 
9.58 406 



9.58 436 
9. 58 467 
9.58 497 
9. 58 527 
9.58 667 



9. -68 588 
9. 58 618 
9.58 648 
9. 58 678 
9.68 709 



9. 58 739 
9. 58 769 
9. 58 799 
9. 58 829 
9.68 859 



9. 58 889 

9. 68 919 
9. 58 949 

9.58 979 

9. 59 009 

9. 59 039 
9. 59 069 
9. 59 098 

9. 69 128 
9.59 158 



9. 59 188 
L. Cos. 



d. 



31 
31 
31 
31 
32 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

31 
30 
31 
31 
31 

30 
31 
31 
31 
30 

31 
30 
31 
30 
31 

30 
31 
30 
31 
30 

3L 
30 
30 
30 
31 

30 
30 
30 
31 
30 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
29 
30 
30 
30 



L. Tang. 



9.60 641 
9.60 677 
9.60 714 
9.60 750 
9.60 786 



9.60 823 
9.60 85? 
9. 60 895 
9. 60 931 
9.60 967 



9.61 004 
9.61 040 
9.61 076 
9.61 112 
9.61 148 



9.61 184 
9.61 220 
9.61 256 
9.61 292 
9. 61 328 



9.61 364 
9.61 400 
9.61 436 
9.61 472 
9.61 608 

9,61 544 
9.61 679 
9. 61 6L5 
9.61 651 
9.61 687 



9.61 722 
9.61 758 
9.61 794 
9.61 83<^ 
9.61 865 



9.61 901 
9.61 936 

9. 61 972 

9. 62 008 
9. 62 043 



9. 62 079 
9.62 114 
9.62 150 
9.62 185 
9. 62 221 

9,62 256 
9. 62 292 
9. 62 327 
9. 62 362 
9.62 398 



9. 62 433 
9.62 468 
9.62 501 
9.62 539 
9. 62 574 



9.62 609 
9. 62 646 
9. 62 680 
9. 62 7}5 
9. 62 750 



9.62 785 
L. Cotg. 



c. d. 



36 
37 
36 
36 
37 

36 
36 
36 
36 
37 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

35 
36 
36 
36 
35 

36 
36 
36 
35 
36 

35 
36 
36 
35 
36 

35 
36 
35 
36 
35 

36 
35 
35 
36 
35 

35 
36 
35 
35 
35 

36 
35 
35 
35 
35 



c. d. 



L. Cotg. 



0.39 369 
0. 39 323 
0.39 286 
0.39 250 
0. 39 214 



0. 39 177 
0.39 141 
0.39 105 
0. 39 069 
0. 39 033 



0.38 996 
0.38 960 
0.38 924 
0.38 888 
0. 38 852 



0. 38 816 
0.38 780 
0.38 744 
0.38 708 
0. 38 672 



0.38 636 
0.38 600 
0.38 564 
0. 38 528 
0.38 492 

0. 38 456 
0. 38 421 
0.38 385 
0. 38 349 
0. 38 313 



0. 38 278 
0. 38 242 
0. 38 206 
0. 38 170 
0.38 13S 



L. Cos. 



9. 96 717 
9. 96 711 
9.96 706 
9. 96 701 
9.96 696 



9. 96 691 
9.96 686 
9.96 681 
9. 96 676 
9.96 670 



9.96 665 
9.96 669 
9.96 655 
9.96 650 
9.96 645 



9.96 640 
9.96 634 
9.96 629 
9. 96 624 
9.96 619 



9.96 614 
9.96 608 
9.96 603 
9.96 598 
9. 96 593 



9.96 588 
9. 96 582 
9. 96 677 
9.96 672 
9.96 667 



9.96 662 
9.96 656 
9.96 561 
9.96 546 
9.96 641 



0.38 099 
0.38 064 
0.38 028 
0.37 992 
0. 37 957 I 



9.96 635 
9.96 630 
9.96 525 
9. 96 620 



9.% 514 



0. 37 921 
0.37 8^ 
0.37 850 
0.37 815 
0.37 779 



0.37 744 
0. 37 708 
0. 37 673 
0.37 638 
0. 37 602 

0.37 567 
0. 37 632 
0.37 496 
0.37 461 
0. 37 426 

0. 37 391 

0. 37 355 

0.37 320 

0. 37 285 

0. 37 250 



0. 37 215 
L. Tang. 



9.96 509 
9.96 504 
9.96 498 
9. 96 493 
9.96 488 



9.96 483 
9. 96 477 
9. 96 472 
9. 96 467 
9.96 461 



9. 96 456 
9. 96 461 
9.96 445 
9. 96 440 
9. 96 4a5 



9. 96 429 
9. 96 424 
9.96 419 
9. 96 413 
9. 96 408 



9. 96 403 
L. Sin. 



d. 



6 
5 
6 
6 
6 

6 
6 
6 
6 
6 

5 
5 
5 
5 
6 

6 
5 
5 
6 
6 

6 
6 
6 
5 
5 

6 
6 
6 

5 
5 

6 
5 
5 
5 
6 

5 
5 
5 
6 
5 

5 
6 
6 
5 
5 

6 
5 
5 
6 
5 

5 
6 
5 
5 
6 

5 
5 
6 
5 
5 



d. 



60 

69 

68 
57 
66 



65 
64 
63 
52 
61 



50 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 

~35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 
8 
7 
6 

~5 
4 
3 
2 
1 





32 

66 
62 
48 
44 



31 40 
36 
32 
28 
24 



31 20 

16 

12 

8 

4 



31 
66 
62 
48 
44 



30 40 
36 
32 
28 
24 



30 20 

16 

12 

8 

4 



30 
56 
62 
48 
44 



29 40 
36 
32 
28 
24 



29 20 

16 

12 

8 

4 



29 
66 
62 
48 
44 



28 40 
36 
32 
28 
24 



28 20 

16 

12 

8 

4 



28 



m. s. 



67 



o 
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Table 22. — Five-place logarithms of circular functions, etc. — Continued. 
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m. s. 



32 



32 



32 



33 



33 



33 



34 



34 



34 



35 



35 



35 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





1 
2 
3 
4 



5 
6 

7 
8 
9 



10 

11 
12 
13 
14 



4 

8 

12 

16 



15 
16 
17 
18 
19 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 



36 



20 

21 
22 
23 
24 



25 
26 
27 

28 
29 



80 

81 
32 
33 
34 



35 
86 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
68 
59 



60 



L. Sin. 



9.59 188 
9.59 218 
9.59 247 
9.69 277 
9.69 307 



9.59 336 
9.59 366 
9.69 39$ 
9.59 42§ 
9.59 455 



9.59^ 
9.59 514 
9.59 543 
9.59 573 
9.69 602 



9.59 632 
9.59 661 
9.69 690 
9.59 720 
9.59 749 



9.59 778 
9.59 808 
9.59 837 
9. 59 oop 
9. 59 895 



9.59 924 
9.59 954 

9.59 983 

9.60 012 
9.60 041 



9.60 070 
9.60 099 
9.60 128 
9.60 157 
9.60 186 



9.60 215 
9.60 244 
9.60 273 
9.60 302 
9.60 331 



9.60 359 
9.60 388 
9.60 417 
9.60 446 
9.60 474 



9.60 503 
9.60 532 
9. 60 561 
9.60 589 
9.60 618 



9.60 646 
9.60 675 
9.60 704 
9.60 732 
9.60 761 



9.60 789 
9.60 818 
9.60 846 
9.60 875 
9.60 903 



9.60 931 



L. Cos. 



d. 



30 
29 
80 
30 
29 

80 
30 
29 
30 
29 

30 
29 
30 
29 
30 

29 
29 
80 
29 
29 

30 
29 
29 
29 
29 

30 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
28 

29 
29 
29 
28 
29 

29 
29 
28 
29 
28 

29 
29 
28 
29 
28 

29 
28 
29 
28 
28 



d. 



L. Tang. 



9.62 785 
9.62 820 
9.62 856 
9.62 890 
9.62 926 



9.62 961 

9.62 996 

9.63 031 
9.63 066 
9.63 101 



9.63 135 
9.63 
9.63 
9.63 240 
9.63 275 



9.63 310 
9.63 345 
9.63 379 
9.63 414 
9.63 449 



9.63 484 
9.63 519 
9.63 553 
9.63 588 
9.63 623 



9.63 657 
9.63 692 
9.63 726 
9.63 761 
9.63 796 



9.63 830 
9.63 865 
9.63 899 
9.63 934 
9.63 968 



9.64 003 
9.64 037 
9.64 072 
9.64 106 
9.64 140 



9.64 175 
9.64 209 
9.64 243 
9.64 278 
9.64 312 



9.64 346 
9.64 381 
9.64 415 
9.64 449 
9.64 483 



9.64 517 
9.64 552 
9.64 686 
9.64 620 
9.64 654 



9.64 688 

.64 722 

.64 756 

9.64 790 

9.64 824 



9.64 858 



L. Cotg. 



C. d. 



35 
35 
36 
36 
35 

35 
35 
35 
35 
34 

35 
35 
35 
35 
35 

35 
34 
35 
35 
35 

35 
34 
35 
35 
34 

35 
34 
35 
35 
34 

35 
84 
35 
34 
35 

34 
35 
34 
34 
35 

34 
34 
35 
34 
34 

35 
34 
34 
34 
34 

35 
34 
34 
34 
34 

34 
34 
34 
34 
34 



c. d. 



L. Cotg. 



0.37 215 
0.37 180 
0.37 146 
0.37 110 
0.37 074 



0.37 089 
0.37 004 
0.36 969 
0.36 934 
0.36 899 



0.36 865 
0.36 830 
0.36 796 
0.36 760 
0.36 725 



0.36 69Q 
0.36 655 
0.36 621 
0.36 686 
0.36 551 



0.86 516 
0.36 481 
0.36 447 
0.36 412 
0.36 377 



0.36 343 
0.36 308 
0.36 274 
0.36 239 
0.36 204 



0.36 170 
0.36 135 
0.36 101 
0.36 066 
0.36 032 



0.35 997 
0.35 963 
0.35 928 
0.35 894 
0.35 860 



0.36 825 
0.35 791 
0.35 757 
0.35 722 
0.35 688 



0.36 664 
0.35 619 
0.35 685 
0.85 551 
0.35 617 



0.36 483 
0.36 448 
0.36 414 
0.36 380 
0. 36 346 



35 212 
35 278 
35 244 
0.35 210 
0.36 176 



0. 
0. 
0. 



0.35 142 



L. Tang. 



L. Cos. 



9.96 403 
9.96 397 
9.96 392 
9.96 387 
9.96 381 



9.96 376 
9.96 370 
9.96 365 
9.96 360 
9.96 854 



9.96 349 
9.96 343 
9.96 338 
9.96 333 
9.96 327 



9.96 322 
9.96 316 
9.96 311 
9.96 305 
9.96 300 



9.96 294 
9.96 289 
9.96 284 
9.96 278 
9. 96 273 



9. 96 267 
9.96 262 
9.96 266 
9.96 251 
9.96 245 



9.96 240 
9.96 234 
9.96 229 
9.96 223 
9. 96 218 



9.96 212 
9.96 207 
9.96 201 
9.96 196 
9.96 190 



9.96 185 
9.96 179 
9.96 174 
9.96 168 
9.96 162 



9,96 167 
9.96 151 
9.96 146 
9.96 140 
9. 96 135 



9.96 129 
9.96 123 
9.96 118 
9.96 112 
9.96 107 



9.96 101 
9.96 095 
9.96 090 
9.96 084 
9.96 079 



9.96 073 



L. Sin. 



d. 



6 
6 
5 
6 
5 

6 
5 
5 
6 
6 

6 
5 
6 
6 
5 

6 
5 
6 
6 
6 

5 
5 
6 
5 

6 

5 
6 
6 
6 
5 

6 
5 
6 
6 
6 

6 
6 
5 
6 
5 

6 
5 
6 
6 
5 

6 
5 
6 
6 
6 

6 
5 
6 
6 
6 

6 
6 
6 
5 
6 



60 

59 
58 
57 
56 



55 
64 
63 
62 
51 



60 

49 
48 
47 
46 



46 
44 
43 
42 
41 



40 

39 
88 
37 
36 



35 
34 
33 
32 
31 



30 

29 
28 
27 
26 



26 
24 
23 
22 
21 



20 

19 
18 
17' 
16 



15 
14 
13 
12 
11 



10 

9 
8 
7 
6 



6 
4 
3 
2 
1 







28 



27 



27 



27 



26 



26 



24 




56 
62 
48 
44 

40 
36 
32 
28 
24 



20 

16 

12 

8 

4 




56 
52 
48 
44 



40 
36 
32 
•28 
24 



26 20 

16 

12 

8 

4 





56 
52 
48 
44 



25 40 
36 
32 
28 
24 



25 20 

16 

12 

8 

4 



25 
56 
52 
48 
4' 



24 20 

16 

12 

8 

4 



24 



m. 8. 



_\ 



66' 
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Table 22. — Fixe-place logarithms of circular fundionB, etc. — Continaed. 



24< 



m. s. 



^6 



"\ 



4 

8 
12 
16 



3fi 20 



24 
28 
32 
36 

36 40 



H 



44 
48 
52 
56 



-37 — 0- 



4 

8 

12 

16 

37 20 



24 
28 
32 
36 

87 40 



44 
48 
52 
56 



-38 — 0- 



4 

8 

12 

16 



38 20 



24 
28 
32 
36 



38 40 



44 

48 
52 
56 

-39 — C^ 



4 

8 

12 

16 



39 20 



24 
28 
32 
36 

39 40 
44 
48 
52 
56 

40 



1 
2 
3 
4 



6 

7 
8 
9 

40- 



11 
12 
13 

14 



16 
17 
18 
19 

.20- 



21 
22 
23 
24 

-25- 



26 
27 
28 
29 

4(0- 



31 
32 
33 
34 

-35- 



36 
37 
38 
39 

40- 



41 
42 
43 
44 

-46- 



46 

47 
48 
49 

40- 



51 
52 
53 
54 

-55^ 



56 
57 
58 
59 

40- 



L. Sin. 



9. 60 931 
9.60 960 

9.60 988 

9.61 016 
9.61 045 



9.61 073 



9.61 101 
9.61 129 
9.61 158 
9.61 186 



9.61 214 
9.61 242 
9.61 270 
9.61 298 
9.61 326 



9.61 354 
9. 61 382 
9.61 411 
9.61 438 
9.61 466 



9.61 494 
9. 61 52 
9.61 
9.61 578 
9.61 606 



522 
550 



9.61 634 
9.61 662 
9.61 689 
9.61 717 
9.61 746 

9.61 773 



9.61 800 
9.61 828 
9.61 866 
9.61 883 

9. 61 911 



9.61 939 
9.61 966 

9.61 994 

9. 62 021 

9.62 049 



9.62 076 
9.62 104 
9.62 ISl 
9.62 159 

9.62 186 
9.62 214 
9.62 241 
9.62 268 
9.62 296 

9.62 3?3 
9.62 350 
9.62 377 
9.62 40g 
9.62 432 

9.62 459 
9.62 486 
9. 62 513 
9.62 541 
9.62 568 

9.62 596 



d. 



29 
28 
28 
29 
28 

28 
28 
29 
28 
28 

28 
28 
28 
28 
28 

28 
29 
27 
28 
28 

28 
28 
28 
28 
28 

28 
27 
28 
28 
28 

27 
28 
28 
27 
28 

28 
27 
28 
27 
28 

27 
28 
27 
28 
27 

28 
27 
27 
28 
27 

27 
27 
28 
27 
27 

27 
27 
28 
27 
27 



d. 



L. Tang. 



9.64 858 
9.64 892 
9.64 926 
9.64 960 
9.64 994 



9.65 028 
9.65 062 
9.65 096 
9.65 130 
9.65 164 



9.65 197 
9.65 231 
9.65 265 
9.65 299 
9.65 333 



9.65 366 

9.65 400 

9.66 434 

9.65 467 

9.66 501 



9.65 635 

9.66 568 
9.66 602 
9.66 63« 
9.65 669 



9.66 703 
9.66 736 
9.65 770 

9.65 803 

9.66 837 



9.65 870 

9.65 904 

9.66 937 
9.66 971 
9.66 004 



9.66 038 
9.66 071 
9.66 104 
9.66 138 
9.66 171 



9.66 204 
9.66 238 
9.66 271 
9.66 304 
9.66 337 



9.66 371 
9.66 404 
9.66 437 
9.66 470 
9.66 503 



9.66 537 
9.66 670 
9.66 603 
9.66 636 
9.66 669 



9.66 70? 
9.66 736 
9.66 768 
9.66 801 
9.66 834 



9.66 867 



L. Cotg. 



c: d. 



34 
34 
34 
84 
34 

84 
84 
34 
84 
33 

84 
34 
34 
34 
83 

84 
34 
33 
34 
34 

38 
34 
34 
83 
84 

33 
34 
83 
34 
33 

84 
33 
84 
33 
34 

33 
33 
34 
33 
38 

34 
33 
33 
83 
34 

33 
33 
33 
33 
34 

33 
33 
83 
33 
33 

33 
38 
83 
33 
33 



c. d. 



L. Cotg. 



0.36 142 
0.35 108 
0.36 074 
0.36 040 
0.36 006 



0.84 972 
0.34 938 
0.34 904 
0.34 870 
0.34 836 



0.34 803 
0.34 769* 
0.34 73g 
0.34 701 
0.34 667 



0.34 634 
6.34 600 
0.34 566 
0.34 533 
0.34 499 



0.34 466 
0.34 432 
0.34 898 
0.34 864 
0.84 331 



0.34 297 
0.34 264 
0.34 230 
0.34 197 
0.34 163 



0.34 130 
0.34 096 
0.34 063 
0.34 029 
0.33 996 



0.83 962 
0.33 929 
0.33 896 
0.33 862 
0.88 829 



0.33 796 
0.33 762 
0.33 729 
0.33 696 
0.33 663 



0.33 629 
0.33 696 
0.33 668 
0.33 530 
0.33 497 



0.33 463 
0.83 480 
0.83 397 
0.33 364 
0.33 331 



0.33 
0.'33 
0.33 232 
0.33 199 
0.33 166 



0.38 133 



L. Tang. 



L. Ckw. 



9.96 078 
9.96 067 
9.96 062 
9.96 
9.96 



9.96 04g 
9.96 039 
9.96 034 
9.96 028 
9.96 022 



9.96 017 
9.96 011 
9.96 OOg 
9.96 000 
9.96 994 



9.96 988 

9.95 982 

9.96 977 
9.96 971 
9.96 966 



9.95 960 

9.95 954 

9.96 948 
9.96 942 
9.95 937 



9.95 931 

9.96 925 
9.96 920 
9.95 914 
9.95 906 



9.95 902 
9.95 897 
9.95 891 

9.95 88S 

9.96 879 



9.95 873 

9.96 868 
9.95 862 
9.96 
9.96 



9.95 844 
9.95 839 
9.95 833 
9.95 827 
9.95 821 



9.96 8l5 

9.95 810 

9.96 804 

9.95 798 

9.96 792 



9.96 786 

9.95 78Q 

9.96 776 
9.95 769 
9.95 763 



9.96 757 
9.95 75} 

9.95 746 

9.96 739 
9.95 733 



9.95 728 



L. Sin. 



d. 



6 
5 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
5 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
5 
6 

6 
6 
6 
6 
6 

5 
6 
6 
6 
6 

6 
6 
6 
6 
6 

5 
6 
6 
6 
6 

5 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
5 



d. 



60 

59 
68 
57 
56 



55 
54 
58 
52 
61 



60 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
88 
87 
36 



36 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 
8 
7 
6 



24 
66 
52 
48 
44 



28 40 
36 
82 
28 
24 



23 20 
16 
12 

8 
4 



23 
66 
52 
48 
44 



22 40 
36 
82 
28 
24 



22 20 

16 

12 

8 

4 



22 
66 
52 
48 
44 



21 40 
36 
82 

28 
24 



21 20 

16 

12 

8 

4 



21 
66 
52 
48 
44 



20 40 
36 
32 

28 
24 



20 20 

16 

12 

8 

4 



20 



m. 8. 



66< 
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Table 22,-^Five'place hgarUhms of cirmlar functumSj etc, — Continued. 





1^ 










26° 












m. B. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Gotg. 


L. Gos. 


d. 








40 





9.62 59g 




9.66 867 




0.33 133 


9.95 728 




60 


20 




4 


1 


9.62 622 


27 


9.66 900 


33 


0.33 100 


9.95 722 


6 


59 


56 




8 


2 


9.62 649 


27 


9.66 933 


83 


0.33 067 


9.95 716 


6 


58 


52 




12 


3 


9.62 676 


27 


9.66 966 


83 


0.33 034 


9.95 710 


6 


57 


48 




16 


4 


9.62 703 


27 
27 


9.66 999 


33 
83 


0.33 001 


9.96 704 


6 
6 


66 


44 




40 20 


5 


9.62 730 


9.67 032 


0.32 96$ 


9.95 698 


55 


19 40 




24 


6 


9.62 757 


27 


9.67 065 


33 


0.32 935- 


9.96 692 


6 


64 


36 




28 


7 


9.62 784 


27 


9.67 098 


33 


0.32 902 


9.95 686 


6 


53 


32 




32 


8 


9.62 811 


27 


9.67 131 


33 


0.32 869 


9.95 680 


6 


62 


28 




36 


9 


9.62 838 


27 
27 


9.67 163 


32 
33 


0.32 837 


9.95 674 


6 
6 


51 


24 




40 40 


10 


9.62 865 


9.67 196 


0.82 804 


9.95 668 


60 


19 20 




44 


11 


ST. 62 892 


27 


9.67 229 


33 


0.32 771 


9.95 663 


6 


49 


16 




48 


12 


9.62 918 
9.62 945 


26 


9.67 262 


83 


0.32 73§ 


9.95 657 


6 


48 


12 




52 


13 


27 


9.67 295 


33 


0.32 705 


9.95 651 


6 


47 


8 




56 


14 


9.62 972 


27 
27 


9.67 327 


32 
33 


0.32 673 


9.95 645 


6 
6 


46 


4 




41 


16 


9.62 999 


9.67 360 


0.32 640 


9.95 639 


45 


19 




4 


16 


9.63 026 


27 


9.67 393 


33 


0.32 607 


9.95 633 


6 


44 


56 




8 


17 


9.63 052 


26 


9.67 426 


33 


0.32 574 


9.95 627 


6 


43 


52 




12 


18 


9.63 079 


27 


9.67 458 


32 


0. 32 542 


9.95 621 


6 


42 


48. 


• 


16 


19 


9.63 106 


27 
27 


9.67 491 


83 
33 


0.32 509 


9.95 615 


6 
6 


41 


44 




41 20 


20 


9.63 133 


9.67 524 


0.32 476 


9.95 609 


40 


18 40 




24 


21 


9.63 159 


26 


9.67 556 


32 


0.32 444 


9.95 603 


6 


39 


36 




28 


22 


9.63 186 


27 


9.67 589 


33 


0.32 411 


9.95 597 


6 


38 


32 




32 


23 


9.63 213 


27 


9.67 622 


33 


0.32 378 


9.95 591 


6 


37 


28 




36 


24 


9.63 239 


26 
27 


9.67 654 


32 
33 


0.32 346 


9.95 585 


6 
6 


86 


24 




41 40 


25 


9.63 266 


9. 67 687 


0.32 313 


9.95 579 


35 


18 20 




44 


26 


9.63 292 


26 


9.67 719 


32 


0.32 281 


9.96 673 


6 


34 


16 




48 


27 


9.63 319 


27 


9.67 752 


33 


0.32 24§ 


9.95 567 


6 


33 


12 




52 


28 


9.63 345 


26 


9.67 785 


33 


0.32 215 


9.95 5« 


6 


32 


8 




56 


29 


9.63 872 


27 
26 


9.67 817 


32 
33 


0.32 183 


9.96 555 


6 
, 6 


31 


4 




42 


80 


9.63 398 


9.67 850 


0.32 150 


9.96 549 


80 


18 




4 


31 


9.63 425 


27 


9.67 882 


32 


0.32 118 


9.95 543 


6 


29 


56 




8 


32 


9.63 451 


26 


9.67 9l5 


33 


0.82 085 


9.95 637 


6 


28 


52 




12 


33 


9.63 478 


27 


9.67 947 


32 


0.82 053 


9.96 531 


6 


27 


48 




16 


34 


9.63 604 


26 
27 


9.67 980 


33 
32 


0.82 020 


9.95 525 


6 
6 


26 


44 




42 20 


35 


9.63 531 


9.68 012 


0.31 988 


9. 95 619 


25 


17 40 




24 


36 


9.63 557 


26 


9.68 044 


32 


0.31 956 


9.95 513 


6 


24 


36 




28 


37 


9.63 583 


26 


9.68 077 


33 


0.31 923 


9.96 607 


6 


23 


. 32 




32 


38 


9.63 610 


27 


9.68 109 


32 


0.31 891 


9.95 500 


7 


22 


28 




36 


39 


9.63 636 


26 
26 


9.68 142 


33 
32 


0.31858 


9.95 494 


6 
6 


21 


24 




42 40 


40 


9.63 662 


9.68 174 


0. 31 826 


9.96 488 


20 


17 20 




44 


41 


9.63 689 


27 


9.68 206 


32 


0.31 794 


9.95 482 


6 


19 


16 




48 


42 


9.63 715 


26 


9.68 239 


33 


0.31 761 


9. 95 476 


6 


18 


12 




52 


43 


9.63 741 


26 


9.68 271 


32 


0.31 729 


9.95 470 


6 


17 


8 




56 


44 


9.63 767 


26 
27 


9.68 303 


32 
33 


0.31 697 


9.95 464 


6 
6 


16 


4 




43 


45 


9.63 794 


9.68 336 


0.31 664 


9.96 458 


16 


17 




4 


46 


9.63 820 


26 


9.68 368 


32 


0.31 632 


9.95 452 


6 


14 


56 




8 


47 


9.63 846 


26 


9.68 400 


32 


0.31 600 


9.95 446 


6 


13 


52 




12 


48 


9.63 872 


26 


9.68 432 


32 


0.31 568 


9.96 440 


6 


12 


4? 




16 


49 


9.63 898 


26 
26 


9.68 465 


33 
32 


0.31 535 


9.95 434 


6 

7 


11 


44 




43 20 


60 


9.63 924 


9.68 497 


0.31 503 


9.95 427 


10 


16 4( 




24 


51 


9.63 950 


26 


9.68 529 


32 


0.31 471 


9.95 421 


6 


9 


di 




28 


52 


9.63 976 


26 


9.68 561 


32 


0.31 439 


9.96 415 


6 


8 


32 




32 


53 


9.64 002 


26 


9. 68 693 


32 


0.31 407 


9.96 409 


6 


7 


28 




36 


54 


9.64 028 


26 
26 


9.68 626 


33 
32 


0.31 374 


9.95 403 


6 
6 


6 


24 




43 40 


55 


9.64 054 


9.68 658 


0.31 342 


9. 96 397 


6 


16 20 




44 


56 


9.64 080 


26 


9.68 690 


32 


0.31 310 


9.96 391 


6 


4 


16 




48 


57 


9.64 106 


26 


9.68 722 


32 


0.31 278 


9.96 384 


7 


3 


12 




62 


58 


9.64 132 


26 


9.68 754 


32 


0.31 246 


9.96 378 


6 


2 


8 




56 


59 


9.64 158 


26 
26 


9.68 786 


32 
32 


0.31 214 


9.95 372 


6 
6 


1 


4 


44 


60 


9.64 184 


9.68 818 


0.31 182 


9.96 366 





16 






L. Goe. 


d. 


L. Gotg. 


C. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. 8. 



w 
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Table 22. — Fwe-plaee logarithms of circular functions, etc. — Continued. 



26' 



m. 8. 



44 



44 



44 



45 



46 



46 



46 



47 



47 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

8 

12 

16 



45 20 
24 
28 
32 
36 



40 
44 

48 
52 
56 





4 

8 

12 

16 



46 20 
24 
28 
32 
36 



40 

44 
48 
52 
56 





4 

8 

12 

16 



20 
24 
28 
82 
36 



47 40 
44 



56 



48 





1 
2 
3 

4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 

}? 

18 
19 



20 

21 
22 
23 
24 



26 
26 
27 
28 
29 



30 

31 
32 
33 
34 



36 
36 
37 
38 
39 



40 

41 
42 
43 
44 



46 
46 
47 
48 
49 



50 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.64 184 
9.64 210 
9.64 236 
9.64 262 
9.64 288 



9.64 313 
9.64 339 
9.64 366 
9.64 391 
9.64 417 



9.64 442 
9.64 468 
9.64 494 
9.64 519 
9.64 545 



9.64 671 
9.64 696 
9.64 622 
9.64 647 
9.64 673 



9.64 698 
9.64 724 
9.64 749 
9.64 775 
9.64 800 



9.64 826 
^.64 851 
9.64 877 
9.64 902 
9.64 927 



9.64 953 

9. 64 978 

9.65 003 

9.65 029 

9.66 064 



9.66 079 
9.66 104 

9.65 130 

9.66 166 
9.66 180 



9.66 205 
9.66 230 
9.66 255 
9.65 281 
9.65 306 



9.65 331 

9.66 356 
9.66 381 
9.66 406 
9.66 431 



9.66 456 

9.65 481 

9.66 506 
9.66 531 
9.66 556 



9.65 58g 

9.66 605 
9.66 63Q 
9.66 666 
9.65 680 



9.66 705 



L.Ooe. 



d. 



26 
26 
26 
26 
25 

26 
26 
26 
26 
26 

26 
26 
25 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
25 
26 
25 
26 

25 
26 
25 
25 
25 

26 
26 
26 
25 
26 

25 
25 
25 
26 
25 

25 
25 
25 
26 
24 

25 
26 
25 
25 
26 



L. Tang. 



9.68 8^8 
9.68 860 
9.68 882 
9. 68 914 
9.68 946 



9.68 978 

9.69 010 
9.69 042 
9.69 074 
9.69 106 



9.69 138 
9. 69 170 
9.69 202 
9.69 234 
9. 69 266 



9.69 298 
9.69 329 
9.69 361 
9.69 393 
9.69 425 



9. 69 457 
9.69 488 
9. 69 520 
9. 69 652 
9.69 684 



9.69 615 
9.69 647 
9. 69 679 
9.69 710 
9. 69 742 



9.69 774 
9.69 805 
9.69 837 
9.69 868 
9.69 900 



9. 69 932 
9.69 963 

9.69 99§ 

9.70 026 
9.70 058 



9.70 089 
9. 70 121 
9. 70 152 
9. 70 184 
9.70 216 



9. 70 247 
9. 70 278 
9.70 309 
9. 70 341 
9. 70 372 



9.70 404 
9.70 436 
9.70 466 
9. 70 498 
9. 70 629 



9.70 560 
9.70 592 
9.70 623 
9.70 664 
9.70 685 



9.70 717 



L. CJotg. 



Cd. 



32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

31 
32 
32 
32 
32 

31 
32 
32 
32 
31 

32 
32 
31 
32 
32 

31 
32 
31 
32 
32 

31 
32 
31 
32 
31 

32 
31 
32 
31 
32 

31 
31 
32 
31 
32 

31 
31 
32 
31 
31 

32 
31 
31 
31 
32 



cd. 



L. Cotg. 



0.31 182 
0.31 i5o 
0.31 118 
0.31 086 
0.31 054 



0.31 022 
0.30 990 
0.30 958 
0.30 926 
0.30 894 



0.30 862 
0.30 830 
0.30 798 
0.30 766 
0.30 734 



0.30 702 
0.30 671 
0.30 639 
0.30 607 
0. 30 575 



0.30 543 
0.30 512 
0.30 480 
0.30 448 
0.80 116 



L. Cos. 



9.95 366 

9.95 360 

9.96 364 
9.95 348 
9.95 341 



9.96 386 

9.95 329 

9.96 323 
9.95 317 
9.95 310 



9.96 304 
9.96 296 
9.96 292 
9.96 286 
9.96 279 



9.96 273 
9.95 267 
9.95 261 

9.95 264 

9.96 248 



9.96 242 
9.95 236 
9.95 229 
9.95 223 
9.95 217 



0.30 385 
0.30 363 
0. 30 321 
0.30 290 
0.30 258 



0.30 226 
0.30 195 
0.30 163 
0.30 132 
0.30 100 



0.30 068 
0.30 037 
0.30 006 
0.29 974 
0. 29 942 



0.29 911 
0. 29 879 
0.29 848 
0.29 816 
0.29 785. 



0.29 753 
0.29 722 
0.29 691 
0.29 659 
0.29 628 



0.29 5< 
0.29 
0.29 634 
0.29 502 
0.29 471 



0.29 440 
0.29 408 
0. 29 377 
0.29 34§ 
0.29 315 



0.29 283 



L. Tang. 



9.95 211 

9.96 204 
9.96 198 
9.95 192 
9.95 186 



9.95 179 

9.96 173 
9.96 167 
9.95 160 
9.95 164 



9.95 148 
9.95 141 
9.95 136 
9.95 129 
9.95 122 



9.96 116 
9.95 110 

9.95 103 

9.96 097 
9.96 090 



9.95 084 

9.96 078 
9.95 071 
9.95 065 
9.95 069 



9.95 062 

9.96 046 
9.96 039 
9.96 033 
9.95 027 



9.96 020 
9.95 014 

9.95 007 

9.96 001 
9.94 995 



9.94 988 



L. Sin. 



d. 



6 
6 
6 
7 
6 

6 
6 
6 
7 
6 

6 
6 
6 

7 
6 

6 
6 
7 
6 
6 

6 
7 
6 
6 
6 

7 
6 
6 
7 
6 

6 
6 
7 
6 
6 

7 
6 
6 
7 
6 

6 
7 
6 
7 
6 

6 

7 
6 
6 

7 

6 

7 
6 
6 
7 

6 
7 
6 
6 
7 



d. 



60 

59 
58 
67 
56 



55 
54 
53 
52 
51 



50 

49 

48 
47 
46 



46 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



16 
14 
18 
12 
11 



10 

9 

8 
7 
6 



5 
4 
3 
2 
1 







16 
56 
62 

48 
44 



16 40 

36 

k32 

28 

24 



16 20 
16 

12 
8 
4 



15 
56 
52 
48 
44 



14 40 
36 
32 
28 
24 



14 20 

16 

12 

8 

4 



14 
56 
52 
48 
44 



13 40 
36 
32 
28 
24 



18 20 
16 
12 

8 
4 



18 
56 
52 
48 
44 



12 40 
36 
32 
28 
24 



12 20 

16 

12 

8 

4 



12 



m. 8. 



63< 
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Table 22. — Five-pJ<u^ logarithms of circular functions, etc. — ^Continued. 



1" 










27° 












m. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 






48 





9.65 706 




9.70 717 




0.29 283 


9.94 988 




60 


12 


4 


1 


9.66 729 


24 


9.70 748 


31 


0.29 262 


9.94 98? 


6 


69 


56 


8 


2 


9.65 764 


26 


9.70 779 


31 


0.29 221 


9.94 976 


7 


68 


52 


12 


3 


9.66 779 


26 


9.70 810 


31 


0.29 190 


9.94 969 


6 


57 


48 


16 


4 


9.65 804 


26 
24 


9.70 841 


31 

32 


0.29 159 


9.94 962 


7 
6 


56 


44 


48 20 


6 


9. 65 828 


9. 70 873 


X).29 127 


9.94 956 


55 


11 40 


1 24 


6 


9.66 853 


26 


9.70 904 


31 


0. 29 09^ 


9.94 949 


7 


54 


36 


28 


7 


9.66 878 


25 


9.70 936 


31 


0.29 065 


9.94 943 


6 


63 


32 


32 


8 


9.65 902 


24 


9. 70 966 


31 


0.29 034 


9.94 936 


7 


52 


28 


36 


9 


9. 65 927 


26 
26 


9. 70 997 


31 
31 


0.29 003 


9.94 930 


6 

7 


61 


24 


48 40 


10 


9.65 952 


9. 71 028 


0.28 972 


9.94 923 


50 


11 20 


44 


11 


9.66 976 


24 


9.71 069 


31 


0.28 941 


9.94 917 


6 


49 


16 


48 


12 


9. 66 001 


25 


9.71090 


31 


0.28 910 


9. 94 911 


6 


48 


12 


52 


13 


9.66 025 


24 


9.71 121 


31 


0. 28 879 


9. 94 904 


7 


47 


8 


56 


14 


9.66 060 


26 
26 


9.71 168 


32 
31 


0.28 847 


9.94 898 


6 
7 


46 


4 


49 


15 


9. 66 075 


9.71 184 


0.28 8l§ 


9. 94 891 


46 


11 


4 


16 


9.66 099 


24 


9.71 215 


31 


0.28 785 


9.94 885 


6 


44 


56 


1 8 


17 


9.66 124 


25 


9.71 246 


31 


0.28 754 


9.94 878 


7 


43 


52 


12 


18 


9.66 148 


24 


9. 71 277 


31 


0.28 723 


9. 94 871 


7 


42 


48 


16 


19 


9.66 173 


25 
24 


9.71 308 


31 
31 


0.28 692 


9.94 866 


6 
7 


41 


44 


49 20 


20 


9. 66 197 


9. 71 339 


0.28 661 


9.94 858 


40 


10 40 


1 24 


21 


9.66 221 


24 


9. 71 370 


31 


0.28 630 


9.94 86? 


6 


39 


36 


28 


22 


9.66 246 


25 


9. 71 401 


31 


0.28 599 


9.94 845 


7 


38 


32 


32 


23 


9. 66 270 


24 


9.71 431 


30 


0.28 669 


9.94 839 


6 


37 


28 


36 


24 


9.66 295 


25 
24 


9.71 462 


31 
31 


0.28 638 


9.94 832 


7 
6 


36 


24 


49 40 


25 


9.66 319 


9. 71 493 


0.28 607 


9.94 826 


35 


10 20 


44 


26 


9. 66 343 


24 


9. 71 524 


31 


0.28 476 


9. 94 819 


7 


34 


16 


48 


27 


9.66 368 


25 


9.71 665 


31 


0.28 445 


9. 94 813 


6 


33 


12 


52 


28 


9.66 392 


24 


9. 71 686 


31 


0.28 414 


9.94 806 


7 


32 


8 


56 


29 


9. 66 416 


24 
25 


9. 71 617 


31 
31 


0.28 383 


9.94 799 


7 
6 


31 


4 


50 


30 


9. 66 441 


9.71 648 


0.28 362 


9. 94 793 


80 


10 


4 


31 


9.66 466 


24 


9.71 679 


31 


0.28 321 


9.94 786 


7 


29 


56 


8 


32 


9.66 489 


24 


9.71 709 


30 


0.28 291 


9. 94 780 


6 


28 


52 


12 


33 


9. 66 513 


24 


9. 71 740 


31 


0.28 260 


9.94 773 


7 


27 


48 


16 


34 


9. 66 637 


24 

26 


9.71 771 


31 
31 


0.28 229 


9.94 767 


6 

7 


26 


44 


50 20 


36 


9.66 662 


9.71 802 


0.28 198 


9.94 760 


26 


9 40 


24 


36 


9.66 686 


24 


9. 71 833 


31 


0.28 167 


9.94 753 


7 


24 


36 


28 


37 


9.66 610 


24 


9.71 863 


30 


0.28 137 


9.94 747 
9.94 740 


6 


23 


32 


32 


38 


9.66 634 


.24 


9. 71 894 


31 


0.28 106 


7 


22 


28 


36 


39 


9.66 668 


24 
24 


9.71 926 


31 
. 30 


0.28 075 


9.94 734 


6 

7 


21 


24 


50 40 


40 


9.66 682 


9. 71 955 


0.28 045 


9. 94 727 


20 


9 20 


44 


41 


9.66 706 


24 


9. 71 986 


31 


0.28 014 


9. 94 720 


7 


19 


16 


48 


42 


9.66 731 


26 


9. 72 017 


31 


0.27 983 


9. 94 714 


6 


18 


12 


52 


43 


9.66 766 


24 


9.72 048 


31 


0.27 952 


9. 94 707 


7 


17 


8 


56 


44 


9. 66 779 


24 
24 


9.72 078 


30 
31 


0.27 922 


9.94 700 


7 
6 


16 


4 


51 


45 


9.66 803 


9.72 109 


0.27 891 


9.94 694 


15 


9 


4 


46 


9.66 827 


24 


9. 72 140 


31 


0.27 860 


9.94 687 


7 


14 


56 


8 


47 


9.66 861 


24 


9. 72 170 


30 


0. 27 830 


9.94 680 


7 


13 


52 


12 


48 


9.66 875 


24 


9. 72 201 


31 


0.27 799 


9.94 674 


6 


12 


48 


16 


49 


9.66 899 


24 
23 


. 9. 72 231 


30 
31 


0.27 769 


9.94 667 


7 
7 


11 


44 


61 20 


50 


9. 66 922 


9. 72 262 


0.27 738 


9.94 660 


10 


8 40 


24 


51 


9. 66 946 


24 


9.72 293 


31 


0. 27 707 


9.94 654 


6 


9 


36 


28 


52 


9. 66 970 


24 


9.72 323 


30 


0.27 677 


9.94 647 


7 


8 


32 


32 


53 


9.66 994 


24 


9.72 364 


31 


0.27 646 


9.94 640 


7 


7 


28 


36 


54 


9.67 018 


24 
24 


9.72 384 


30 
31 


0. 27 616 


9.94 634 


6 
7 


6 


24 


51 40 


65 


9.67 042 


9. 72 41^ 


0.27 585 


9.94 627 


6 


8 20 


44 


56 


9.67 066 


24 


9. 72 446 


30 


0.27 555 


9.94 620 


7 


4 


16 


48 


57 


9. 67 090 


24 


9. 72 476 


31 


0. 27 524 


9.94 614 


6 


3 


12 


62 


58 


9.67 113 


23 


9.72 506 


30 


5.27 494 


9.94 607 


7 


2 


8 


56 


59 


9.67 137 


24 
24 


9. 72 537 


31 
30 


0.27 463 


9.94 600 


7 
7 


1 


4 


62 


60 


9.67 161 


9. 72 567 


0.27 433 


9. 94 693 





B 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. s. 



62 



o 
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Table 22. — Five-plaee logarithms of circular function*, etc. — (Continued. 



30< 



m. s. 









4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 

48 
52 
56 





4 

8 

12 

16 



1 20 
24 
28 
32 
36 



1 40 
44 
48 
52 
56 





4 

8 

12 

16 



2 20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

8 

12 

16 



3 20 
24 
28 
32 
36 



3 40 
44 

48 
52 
56 









1 
2 
3 
4 



5 
G 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



50 

51 
62 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.69 897 
9.69 919 
9.69 941 
9.69 963 
9.69 984 



9.70 006 
9.70 028 
9.70 050 
9. 70 072 
9.70 093 



9. 70 115 
9. 70 137 
9. 70 159 
9. 70 180 
9.70 202 



9. 70 224 
9. 70 245 
9.70 267 
9.70 288 
9.70 310 



9.70 332 
9.70 353 
9.70 375 
9.70 396 
9.70 418 



9.70 439 
9. 70 461 
9.70 482 
9.70 50^ 
9. 70 525 



9. 70 547 
9.70 668 
9. 70 590 
9.70 611 
9. 70 633 



9.70 654 
9.70 675 
9. 70 697 
9. 70 718 
9. 70 739 



9. 70 761 
9.70 782 
9.70 803 
9. 70 824 
9. 70 846 



9. 70 867 
9.70 888 
9.70 909 
9. 70 931 
9. 70 952 



9. 70 973 

9.70 994 

9.71 015 
9.71 036 
9.71 058 



079 
100 



9.71 
9.71 
9.71 121 
9.71 142 
9.71 163 



9.71 184 



L. Cos. 



d. 



22 
22 
22 
21 
22 

22 
22 
22 
21 
22 

22 
22 
21 
22 
22 

21 
22 
21 
22 
22 

21 
22 
21 
22 
21 

22 
21 
22 
21 
22 

21 
22 
21 
22 
21 

21 
22 
21 
21 
22 

21 
21 
21 
22 
21 

21 
21 
22 
21 
21 

21 
21 
21 
22 
21 

21 
21 
21 
21 
21 



d. 



L. Tang. 



9.76 144 
9.76 173 
9.76 202 
9. 76 231 
9.76 261 



9.76 290 
9. 76 319 
9.76 348 
9.76 377 
9.76 406 



9.76 435 
9.76 464 
9.76 493 
9.76 622 
9.76 551 



9.76 680 
9.76 609 
9.76 639 
9.76 668 
9.76 697 



9.76 725 
9. 76 764 
9.76 783 
9.76 812 
9.76 841 



9.76 870 
9. 76 899 
9.76 928 
9.76 957 
9.76 986 



9.77 015 
9.77 044 
9. 77 073 
9.77 101 
9.77 130 



9. 77 159 
9.77 188 
9.77 217 
9.77 246 
9.77 274 



9.77 303 
9. 77 332 
9. 77 361 
9.77 390 
9.77 418 



9. 77 447 
9.77 476 
9.77 506 
9.77 533 
9. 77 562 



9. 77 691 
9.77 619 
9.77 648 
9.77 677 
9.77 706 



9.77 734 
9.77 763 
9.77 791 
9.77 820 
9.77 849 



9.77 877 



L. Cotg. 



c. d. 



29 
29 
29 
30 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
29 

29 
30 
29 
29 
28 

29 
29 
29 
29 
29 

29 
29 
29 
29 

29 

29 
29 
28 
29 
29 

29 
29 
29 
28 
29 

29 
29 
29 
28 
29 

29 
29 
28 
29 
29 

28 
29 
29 
29 
28 

29 
28 
29 
29 

28 



c. d. 



L. Cotg. 



0.23 856 
0.23 827 
0.23 798 
0.23 769 
0.23 739 



0.23 710 
0.23 681 
0.23 652 
0.23 623 
0.23 694 



0.23 665 
0.23 636 
0.23 507 
0.23 478 
0.23 449 



0.23 420 
0. 23 391 
0.23 361 
0.23 332 
0.23 303 



0.23 275 
0.23 246 
0.23 217 
0.23 188 
0.23 159 



0.23 130 
0.23 101 
0. 23 072 
0.23 043 
0.23 014 



0.22 985 
0. 22 956 
0.22 927 
0.22 899 
0. 22 870 



0.22 841 
0.22 812 
0.22 783 
0.22 754 
0.22 726 



0.22 697 
0.22 668 
0.22 639 
0. 22 610 
0. 22 582 



0.22 553 
0.22 524 
0.22 495 
0.22 467 
0.22 438 



0.22 409 
0.22 381 
0.22 352 
0.22 323 
0.22 294 



0.22 266 
0.22 237 
0.22 209 
0.22 180 
0.22 151 



0.22 123 



L. Tang. 



L. Cos. 



9.93 753 
9.98 746 
9.93 738 
9.93 7^1 
9.93 724 



9.93 717 
9.93 709 
9.93 702 
9.93 695 
9.93 687 



9.93 680 
9.93 673 
9.93 665 
9.93 6^ 
9.93 650 



9.93 643 
9.93 636 
9.93 628 
9.93 621 
9.93 614 



9.93 606 
9.93 599 
9.93 591 
9. 9a 584 
9.93 577 



9.93 669 
9.93 562 
9.93 654 
9.93 547 
9.93 539 



9. 93 532 
9. 93 625 
9.93 517 
9. 93 510 
9.93 602 



9.93 496 
9.93 487 
9.98 480 
9. 93 472 
9.93 465 



9. 93 457 
9.93 450 
9. 93 442 
9.93 435 
9.93 427 



9.93 420 
9. 93 412 
9.93 405 
9.93 397 
9. 93 390 



9.93 382 
9.93 375 
9.93 367 
9.93 360 
9.93 352 



9.93 344 
9.93 337 
9.93 329 
9.93 322 
9.93 314 



9.93 307 



L. Sin 



7 

8 
7 

7 
7 

8 
7 
7 
8 
7 

7 
8 
7 
8 
7 

7 
8 
7 
7 
8 

7 
8 
7 
7 
8 

7 
8 
t 

8 

7 

7 
8 
7 
8 

7 

8 
7 
8 

7 
8 

I 

8 
7 
8 
7 

8 
7 
8 

7 
8 

7 
8 
7 
8 
8 

7 
8 
7 
8 
7 



d. 



60 

59 
58 
57 
56 



65 
54 
63 
52 
51 



60 

49 

48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



35 
34 
33 
32 
31 



30 

29 
28 

27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 

8 
7 
6 



6 
4 
3 

2 
1 







60 
56 
52 
48 
44 



59 40 
36 
32 
28 
24 



69 20 

16 

12 

8 

4 



59 
66 
52 
48 
44 



58 40 
36 
32 
28 
24 



58 20 

16 

12 

8 

4 



58 
56 
62 
48 
44 



57 40 
36 
32 
28 
24 



57 20 

• 16 

12 

8 

4 



57 
56 
52 
48 
44 



56 40 
36 
32 
28 
24 



56 20 

16 

12 

8 

4 



56 



m. 8. 



69' 
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Table 22. — Five-place logarithms of circular functwru, etc. — Continued. 



31° 



m. 8. 



6 



8 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 

48 
52 
S6 





4 

8 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





4 

b 

12 

16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 




4 

8 
12 
16 



20 
24 
28 
32 
36 



40 
44 
48 
52 
56 





1 
2 
3 
4 



10 

11 
12 
13 
14 



16 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



SO 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 

44 



45 
46 
47 
48 
49 



50 

51 
62 
53 
54 



55 
56 
57 
58 
59 



00 



L. Sin. 



9.71 184 
9.71 2X& 
9.71 226 
9.71 247 
9.71 268 



9.71 289 
9.71 310 
9.71 331 
9.71 352 
9.71 373 



9.71 393 
9.71 41^ 
9.71 435 
9.71 466 
9.71 477 



d. 



9. 71 498 
9.71 619 
9.71 639 
9.71 560 
9,71 581 



602 
622 



9.71 
9.71 
9. 71 643 
9.71 664 
9.71 686 



.9.71 7a'> 
9.71 726 
9.71 747 
9. 71 767 
9.71 788 



9.71 809 
9.7X829 
9.71 860 
9. 71 870 
9.71 891 



9.71 911 
9.71 932 
9.71 952 
9.71 973 
9.71 994 



9.72 014 
9.72 034 
9.72 056 
9.72 075 
9.72 096 



9.72 116 
9.72 137 
9.72 157 
9.72 177 
9. 72 198 



9.72 218 
9.72 238 
9.72 269 
9.72 279 
9.72 299 



9.72 320 
9.72 340 
9.72 360 
9.72 381 
9.72 401 



9.72 421 



L. Cos. 



21 
21 
21 
21 
21 

21 
21 
21 
21 
20 

21 
21 
21 
21 
21 

21 
20 
21 
21 
21 

20 
21 
21 
21 
20 

21 
21 
20 
21 
21 

20 
21 
20 
21 
20 

21 
20 
21 
21 
20 

20 
21 
20 
21 
20 

21 
20 
20 
21 
20 

20 
21 
20 
20 
21 

20 
20 
21 
20 
20 



d. 



L. Tang. 



9.77 877 
9.77 906 
9.77 936 
9.77 963 
9.77 992 



9.78 020 
9.78 049 
9.78 077 
9.78 106 
9.78 m 

9.78 163 
9.78 192 
9.73 220 
9.78 249 
9.78 277 



9.78 306 
9.78 334 
9.78 363 
9.78 391 
9.78 419 



9.78 448 
9.78 476 
9.78 605 
9.78 633 
9.78 662 



9.78 590 
9.78 618 
9.78 647 
9. 78 675 
9.78 704 



9.78 732 
9. 78 760 
9.78 789 
9. 78 817 
9.78 845 



9.78 874 
9.78 902 
9. 78 930 
9. 78 959 
9. 78 987 



9. 79 016 
9. 79 043 
9.79 072 
9. 79 100 
9.79 128 



9. 79 156 
9. 79 185 
9. 79 213 
9. 79 241 
9. 79 269 

9. 79^ 
9. 79 326 
9.79 354 
9. 79 382 
9.79 410 



9. 79 438 
9.79 466 
9.79 495 
9.79 523 
9. 79 561 

~9.79~579 



L. Cotg. 



c. d. 



29 
29 
28 
29 
28 

29 
28 
29 
29 
28 

29 
28 
29 
28 
29 

28 
29 
28 
28 
29 

28 
29 
28 
29 
28 

28 
29 
28 
29 
28 

28 
29 
28 
28 
29 

28 
28 
29 
28 
28 

28 
29 
28 
28 
28 

29 
28 
28 
28 
28 

29 
28 
28 
28 
28 

28 
29 
28 
28 
28 



c. d. 



L. Cotg. 



0.22 123 
0.22 09f 
0.22 065 
0.22 037 
0.22 008 



0.21 980 
0.21 951 
0.21 923 
0.21 894 
0.21 866 



0.21 837 
0.21 808 
0.21 780 
0.21 751 
0.21 723 

^.21 694 
0.21 666 
0.21 637 
0.21 609 
0.21 581 



0.21 552 
0. 21 62^ 
0.21 496 
0.21 467 
0.21 438 



0.21 410 
0.21 382 
0.21 
0.21 3i 
0.21 296 



0.21 268 
0.21 240 
0.21 211 
0.21 183 
0.21 155 



0.21 126 
0.21 098 
0.21 070 
0.21 041 
0.21 013 



0.20 985 
0.20 957 
0.20 928 
0.20 900 
0. 20 872 

"6.20^4^ 
0.20 815 
0.20 787 
0. 20 759 
0.20 731 



0.20 703 
0.20 674 
0.20 646 
0.20 618 
0.20 590 



0.20 662 
0.20 634 
0.20 505 
0.20 477 
0.20 449 



0.20 421 



L. Tang. 



L. Cos. 



9.93 307 
9.93 299 
9.93 291 
9.93 284 
9. 93 276 

9.93 269 
9.93 261 
9.93 263 
9.93 246 
9.93 238 



9.93 230 
9.93 22? 
9.93 216 
9.93 207 
9.93 200 

9.93 192 
9. 93 184 
9.93 177 
9. 93 169 
9. 93 161 



9.93 164 
9.93 146 
9.93 138 
9.93 131 
9.93 123 



9.93 ll6 
9.93 108 
9. 93 100 
9.93 092 
9.93 084 



9. 93 077 
9.93 069 
9.93 061 
9.93 053 
9.93 046 



9. 93 038 
9. 93 030 
9.93 022 
9. 93 014 
9.93 007 



9.92 999 
9.92 991 
9.92 983 
9. 92 976 
9.92 968 



9.92 960 
9.92 962 
9.92 944 
9.92 936 
9.92 929 

9.92 92r 
9.92 91? 
9.92 905 
9.92 897 
9.92 889 



9.92 881 
9.92 874 
9.92 866 
9.92 858 
9.92 860 



9.92 842 



L. Sin. 



d. 



8 
8 
7 
8 
7 

8 
8 
7 
8 
8 

7 
8 
8 
7 
8 

8 
7 
8 
8 
7 

8 
8 
7 
8 
8 

7 
8 
8 
8 
7 

8 
8 
8 
7 
8 

8 
8 
8 
7 
8 

8 
8 
7 
8 
8 

8 
8 
8 



8 
8 
8 

a 

8 

7 
8 
8 
8 
8 



d. 



60 

59 
68 
57 
56 



65 
54 
53 
52 
51 

"60 

49 
48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 

35 
34 
33 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 

8 
7 
6 







56 




56 
52 

48 
44 



55 



40 
36 
32 
28 
24 



55 20 
16 
12 

8 
4 



56 




56 
52 
48 
44 



54 



40 
36 
32 
2» 
24 



54 



20 

16 

12 

8 

4 



54 




66 
52 
48 
44 



53 



53 



40 
36 
32 
28 
24 

20 

16 

12 

8 

4 



53 





56 
52 
48 
4-^ 



52 4 



2h 



52 



20 
16 
12 

8 
4 



52 



m. H. 



fi8< 
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Table 22. — Mve-plcux logarithms of <nrcular functiom, etc. — Continued. 



32< 



m. s. 



9 



11 





4 

8 

12 

16 



8 20 
24 
28 
32 
36 



8 40 
44 
48 
52 
56 





4 

8 

12 

16 



9 20 
24 
28 
32 
36 



9 40 
44 
48 
52 
56 



10 
4 

8 

12 
16 



10 20 
24 
28 
32 
36 



10 40 
44 
48 
52 
56 





4 

8 

12 

16 



11 20 
24 
28 
32 
36 



11 40 
44 
48 
52 
56 



12 





1 
2 
3 
4 



6 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 

27 
28 
29 



80 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



50 

51 
52 
53 

54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9. 72 421 
9.72 441 
9.72 461 
9. 72 482 
9.72 502 



9. 72 522 
9.72 542 
9. 72 562 
9. 72 682 
9.72 602 



9. 72 622 
9. 72 643 
9.72 663 
9. 72 683 
9.72 703 



9.72 723 
9.72 743 
9.72 763 
9. 72 783 
9.72 803 



9. 72 823 
9.72 843 
9. 72 863 
9.72 883 
9.72 902 



9.72 922 
9. 72 942 
9. 72 962 

9. 72 982 

9.73 002 



9. 73 022 
9.73 041 
9. 73 061 
9. 73 081 
9. 73 101 

9. 73 121 
9. 73 140 
9.73 160 
9. 73 180 
9.73 200 



9. 73 219 
9.73 239 
9. 73 259 
9. 73 278 
9.73 298 



9. 73 318 
9. 73 337 
9.73 357 
9. 73 377 
9.73 396 



9. 73 416 
9.73 435 
9.73 456 
9. 73 474 
9. 73 494 



9. 73 513 
9.73 533 
9.73 652 
9. 73 672 
9. 73 591 



9.73 611 



L.Ck)s. 



d. 



20 
20 
21 
20 
20 

20 
20 
20 
20 
20 

21 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
19 
20 

20 
20 
20 
20 
20 

19 
20 
20 
20 
20 

19 
20 
20 
20 
19 

20 
20 
19, 
20 
20 

19 
20 
20 
19 
20 

19 
20 
19 
20 
19 

20 
19 
20 
19 
20 



d. 



L. Tang. 



9.79 579 
9.79 607 
9.79 635 
9.79 663 
9.79 691 



9. 79 719 
9.79 747 
9.79 776 
9.79 804 
9.79 832 



9. 79 860 
9.79 888 
9. 79 916 
9.79 944 
9.79 972 



9.80 000 
9.80 028 
9.80 056 
9.80 084 
9.80 112 



9.80 140 
9.80 168 
9.80 195 
9.80 223 
9.80 251 



9.80 279 
9.80 307 
9.80 336 
9.80 363 
9.80 391 



9.80 419 
9.80 447 
9.80 474 
9.80 502 
9.80 630 



9.80 568 
9.80 586 
9.80 614 
9.80 642 
9.80 669 



9. 80 697 
9.80 725 
9.80 753 
9.80 781 
9.80 808 



9.80 836 
9.80 864 
9.80 892 
9.80 919 
9.80 947 



9.80 975 

9.81 003 
9.81 030 
9.81 058 
9.81 086 



9.81 113 
9.81 141 
9.81 169 
9.81 196 
9.81 224 



9.81 252 



L. Cotg. 



c. d. 



28 
28 
28 
28 
28 

28 
29 
28 
28 
28 

28 
28 
28 
28 
28 

28 
28 
28 
28 
28 

28 
27 
28 
28 
28 

28 
28 
28 
28 
28 

28 
27 
28 
28 
28 

28 
28 
28 
27 
28 

28 
28 
28 
27 
28 

28 
28 
27 

28 
28 

28 
27 
28 
28 
27 

28 
28 
27 
28 
28 



c.d. 



L. Cotg. 



0.20 421 
0.20 393 
0.20 36S 
0.20 337 
0.20 309 



0.20 281 
0.20 253 
0.20 224 
0.20 196 
0.20 168 



0.20 140 
0.20 112 
0.20 084 
0.20 056 
0.20 028 



0.20 000 
0. 19 972 
0.19 944 
0.19 916 
0.19 888 



0.19 860 
0. 19 832 
0.19 805 
0. 19 777 
0. 19 749 



0. 19 721 
0.19 693 
0.19 666 
0.19 637 
0.19 609 



0.19 681 
0.19 553 
0.19 426 
0. 19 498 
0.19 470 



0.19 442 
0. 19 414 
0.19 386 
0.19 358 
0. 19 331 



0.19 
0.19 27{ 
0. 19 247 
0. 19 219 
0. 19 192 



0.19 164 
0. 19 136 
0.19 108 
0. 19 081 
0.19 063 



0.19 025 
0.18 997 
0. 18 970 
0.18 942 
0. 18 914 



0. 18 887 
0. 18 859 
0. 18 831 
0.18 804 
0. 18 776 



0.18 748 



L. Tang. 



L. Cos. 



9.92 842 
9.92 834 
9.92 826 
9.92 818 
9.92 810 



9.92 
9.92 
9.92 787 
9.92 779 
9.92 771 



9.92 763 
9.92 756 
9.92 747 
9.92 739 
9. 92 731 



9.92 72? 
9.92 715 
9.92 707 
9.92 699 
9.92 691 



9.92 
9.92 67? 
9.92 667 
9.92 669 
9.92 661 



9.92 
9.92 
9.92 627 
9.92 619 
9. 92 611 



9.92 603 
9.92 696 
9.92 687 
9.92 679 
9.92 671 



9.92 563 
9.92 655 
9.92 546 
9.92 638 
9.92 630 



9.92 622 
9.92 614 
9.92 606 
9.92 498 
9.92 490 



9.92 482 
9.92 473 
9.92 465 
9.92 457 
9.92 449 



9.92 441 
9.92 433 
9.92 425 
9.92 416 
9.92 408 



9.92 400 
9.92 392 
9.92 384 
9.92 376 
9. 92 367 



9.92 369 



L. Sin. 



d. 



8 
8 
8 
8 
7 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 

8 

8 
8 
8 
8 
8 

8 
9 

8 
8 
8 

8 
8 
8 
8 
8 

9 

8 
8 
8 
8 

8 
8 
9 
8 
8 

8 
8 
8 
9 
8 



d. 



60 

59 
68 
57 
56 



66 
54 
58 
62 
51 



60 

49 
48 
47 
46 



46 
44 
43 
42 
41 



40 

39 
38 
37 
36 



36 
34 
33 
32 
31 



SO 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



15 
14 
13 
12 
11 



10 

9 
8 
7 
6 



6 
4 
3 
2 
1 







62 
66 
62 
48 
44 



61 40 
36 
32 
28 
24 



51 20 

16 

12 

8 

4 



61 
56 
52 
48 
44 



50 40 
36 
32 
28 
24 



50 20 

16 

12 

8 

4 



60 
56 
52 
48 
44 



49 40 
36 
32 
28 
24 



49 20 

16 

12 

8 

4 



49 
66 
62 
48 
44 



48 40 
36 
32 
28 
24 



48 20 

16 

12 

8 

4 



48 



m. s. 



67° 
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Table 22.—Mv€'^l(Ju:ehgarUhrn8ofdrcularfuncti€nSj etc. — Continued. 



2" 










330 












m. B. 


t 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 






12 





9.73 611 




9.81 252 




0.18 748 


9.92 369 




60 


48 


4 


1 


9.73 630 
9.73 650 


19 


9.81 279 


27 


0.18 721 


9.92 351 


8 


69 


56 


8 


2 


20 


9.81 307 


28 


0. 18 69? 


9.92 343 


8 


58 


52 


12 


3 


9. 73 669 


19 


9.81 335 


28 


0. 18 665 


9.92 335 


8 


57 


48 


16 


4 


9.73 689 


20 
19 


9.81 362 


27 
28 


0. 18 638 


9.92 326 


9 
8 


56 


44 


12 20 


5 


9. 73 708 


9.81 390 


0. 18 610 


9.92 318 


55 


47 40 


24 


6 


9. 73 727 


19 


9.81 418 


28 


0. 18 582 


9.92 310 


8 


54 


36 


28 


7 


9.73 747 


20 


9.81 446 


27 


0.18 656 


9.92 302 


8 


53 


32 


32 


8 


9. 73 766 


19 


9.81 473 


28 


0. 18 527 


9.92 29? 


9 


52 


28 


36 


9 


9. 73 786 


19 
20 


9.81 500 


27 
28 


0. 18 500 


9.92 286 


8 
8 


51 


24 


12 40 


10 


9. 78 80S 


9.81 528 


0. 18 472 


9.92 277 


60 


47 20 


44 


11 


9. 73 824 


19 


9.81 556 


28 


0.18 444 


9.92 269 


8 


49 


16 


48 


12 


9.73 843 


19 


9.81 583 


. 27 


0.18 417 


9.92 260 


9 


48 


12 


62 


13 


9.73 863 


20 


9.81 611 


28 


0. 18 389 


9.92 252 


8 


47 


8 


56 


14 


9.73 882 


19 
19 


9.81 638 


27 
28 


0.18 362 


9.92 244 


8 
9 


46 


4 


13 


15 


9.73 901 


9.81 666 


0.18 334 


9.92 28.5 


45 


47 


4 


16 


9.73 921 


20 


9.81 693 


27 


0. 18 307 


9. 92 227 


8 


44 


56 


8 


17 


9.73 940 


19 


9.81 721 


28 


0. 18 279 


9.92 219 


8 


43 


52 


12 


18 


9.73 969 


19 


9.81 748 


27 


0. 18 262 


9.92 211 


8 


42 


48 


16 


19 


9.73 978 


19 
19 


9.81 776 


28 
27 


0. 18 224 


9.92 202 


9 

8 


41 


44 


13 20 


JSO 


9.73 997 


9.81 803 


0. 18 197 


9.92 194 


40 


46 40 


24 


21 


9.74 017 


20 


9.81 831 


28 


0. 18 169 


9.92 186 


8 


39 


36 


28 


22 


9.74 036 


19 


9.81 858 


27 


0.18 142 


9.92 177 


9 


38 


32 


32 


23 


9.74 05^ 


19 


9.81 886 


28 


0.18 114 


9.92 169 


8 


37 


28 


86 


24 


9.74 074 


19 
19 


9.81 913 


27 
28 


0. 18 087 


9.92 161 


8 
9 


86 


24 


13 40 


25 


9.74 093 


9.81 941 


0. 18 059 


9.92 152 


36 


46 20 


44 


26 


9.74 113 


20 


9.81 968 


27 


0. 18 082 


9.92 144 


8 


34 


16 


48 


27 


9.74 132 


19 


9.81 996 


28 


0. 18 004 


9.92 136 


8 


33 


12 


52 


28 


9.74 151 


19 


9.82 023 


27 


0.17 977 


9.92 127 


9 


32 


8 


56 


29 


9.74 170 


19 
19 


9.82 051 


28 
27 


0. 17 949 


9.92 119 


8 
8 


31 


4 


14 


80 


9. 74 189 


9.82 078 


0.17 922 


9.92 111 


80 


A& 


4 


31 


9.74 208 


19 


9.82 106 


28 


0. 17 894 


9.92 102 


9 


29 


56 


8 


32 


9.74 227 


19 


9.82 133 


27 


0. 17 867 


9.92 094 


8 


28 


62 


12 


33 


9. 74 24? 


19 


9.82 161 


28 


0.17 839 


9.92 086 


8 


27 


48 


16 


34 


9.74 266 


19 
19 


9.82 188 


27 
27 


0. 17 812 


9.92 077 


9 

8 


26 


44 


14 20 


35 


9.74 284 


9.82 215 


0. 17 786 


9.92 069 


25 


45 40 


24 


36 


9.74 303 


19 


9.82 243 


28 


0.17 757 


9.92 060 


9 


24 


36 


28 


37 


9.74 322 


19 


9.82 270 


27 


0. 17 730 


9.92 052 


8 


23 


32 


32 


38 


9.74 341 


19 


9.82 298 


28 


0.17 702 


9.92 044 


8 


22 


28 


36 


39 


9.74 360 


19 


9.82 325 


27 
27 


0. 17 675 


9.92 035 


y 

8 


21 


24 


14 40 


40 


9. 74 379 




9.82-352 


0. 17 648 


9.92 027 


80 


45 20 


44 


41 


9.74 398 


19 


9.82 380 


28 


0.17 620 


9.92 018 


9 


19 


16 


48 


42 


9.74 417 


19 


9.82 407 


27 


0. 17 59? 


9.92 010 


8 


18 


12 


52 


43 


9.74 436 


19 


9. 82 435 


28 


0.17 565 


9.92 002 


8 


17 


8 


56 


44 


9.74 455 


19 
19 


9.82 462 


27 
27 


0. 17 538 


9.91 993 


9 
ft 


16 


4 


15 


45 


9.74 474 




9.82 489 


0. 17 511 


9.91 986 




16 


45 


4 


46 


9.74 493 


19 


9.82 517 


28 


0.17 483 


9.91 976 


9 


14 


56 


. 8 


47 


9.74 512 


19 


9.82 544 


27 


0. 17 456 


9.91 968 


8 


•13 


52 


12 


48 


9.74 531 


19 


9.82 571 


27 


0.17 429 


9.91 959 


9 


12 


48 


16 


49 


9. 74 549 


18 
19 


9.82 599 


28 
27 


0. 17 401 


9.91 951 


8 
9 


11 


44 


15 20 


60 


9.74 568 




9.82 626 


0. 17 374 


9.91 942 


10 


44 40 


24 


51 


9. 74 587 


19 


9.82 663 


27 


0. 17 347 


9.91 934 


8 


9 


36 


28 


52 


9.74 606 


19 


9.82 681 


28 


0.17 319 


9. 91 926 


9 


8 


32 


32 


53 


9.74 625 


19 


9.82 708 


27 


0.17 292 


9.91 917 


8 


7 


28 


36 


54 


9.74 644 


19 
18 


9.82 736 


27 
27 


0.17 265 


9.91 908 


9 
8 


6 


24 


15 40 


55 


9.74 662 


9.82 762 


0. 17 238 


9.91 900 


5 


44 20 


44 


56 


9.74 681 


19 


9.82 790 


28 


0. 17 210 


9.91 891 


9 


4 


16 


48 


57 


9.74 700 


19 


9.82 817 


27 


0. 17 183 


9.91 883 


8 


3 


12 


52 


58 


9.74 719 


19 


9.82 844 


27 


0.17 166 


9. 91 874 


9 


2 


8 


56 


59 


9.74 737 


18 
19 


9.82 871 


27 
28 


0. 17 129 


9.91 866 


8 
9 


1 


4 


16 


60 


9. 74 756 


9.82 899 


0.17 101 


9.91 867 





44 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. B. 



m^ 




56 



O 
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Table 22. — Five-place logarithms of circular functioM, etc. — Continued. 



34' 



m. 8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cob. 


d. 






16 


• 




9.74 756 
9.74 776 




9.82 899 




0.17 101 


9.91 857 




•0 


44 


4 


1 


19 


9.82 926 


27 


0.17 074 


9.91 849 


8 


69 


56 


8 


2 


9. 74 794 


19 


9.82 963 


27 


0.17 047 


9.91 840 


9 


58 


52 


12 


3 


9.74 812 


18 


9.82 980 


27 


0.17 020 


9.91 832 


8 


67 


48 


16 


4 


9.74 831 


19 
19 


9.83 008 


28 
27 


0.16 992 


9.91 823 


9 

8 


66 


44 


16 20 


5 


9.74 850 




9.83 036 




0.16 966 


9.91 816 




55 


43 40 


24 


6 


9.74 868 


18 


9.83 062 


27 


0.16 938 


9.91 806 


9 


54 


36 


28 


7 


9. 74 887 


19 


9.83 089 


27 


0. 16 911 


9.91 798 


8 


53 


32 


32 


8 


9.74 906 


19 


9.83 117 


28 


0.16 883 


9.91 789 


9 


52 


28 


36 


9 


9.74 924 


18 
19 


9.83 144 


27 
27 


0.16 856 


9.91 781 


8 
9 


61 


24 


16 40 


10 


9. 74 943 




9.83 171 




0. 16 829 


9. 91 772 




50 


43 20 


44 


11 


9. 74 961 


18 


9.83 19§ 


27 


0.16 802 


9.91.763 


9 


49 


16 


48 


12 


9. 74 980 


19 


9.83 225 


27 


0.16 77S 


9.91 755 


8 


48 


12 . 


52 


13 


9.74 999 


19 


9.83 252 


27 


0. 16 748 


9. 91 746 


9 


47 


8 


56 


14 


9. 75 017 


18 
19 


9.83 280 


28 
27 


0.16 720 


9.91 738 


8 
9 


46 


4 


17 


15 


9.75 036 


9.83 307 


0. 16 693 


9.91 729 


46 


43 


4 


16 


9.75 a')4 


18 


9.83 334 


27 


0.16 666 


9.91 720 


9 


44 


56 


8 


17 


9. 75 073 


19 


9.83 361 


27 


0. 16 639 


9.91 712 


8 


43 


52 


12 


18 


9.75 091 


18 


9.83 888 


27 


0. 16 612 


9.91 703 


9 


42 


48 


16 


19 


9.76 110 


19 

18 


9.83 415 


27 
27 


0.16 585 


9.91 696 


8 
9 


41 


44 


17 20 


20 


9. 75 128 




9.83 442 




0.16 558 


9. 91 686 




40 


42 40 


24 


21 


9.75 147 


19 


9.83 470 


28 


a 16 530 


9.91 677 


9 


39 


36 


28 


22 


9. 75 165 


18 


9. 83 497 


27 


0. 16 503 


9.91 669 


8 


38 


32 


32 


23 


9. 75 184 


19 


9.83 524 


27 


0. 16 476 


9.91 660 


9 


37 


28 


36 


24 


9.75 202 


18 
19 


9.83 551 


27 
27 


0. 16 449 


9.91 651 


9 

8 


36 


24 


17 40 


25 


9. 75 221 




9.83 578 




0.16 422 


9.91 643 




35 


42 20 


44 


26 


9. 75 239 


18 


9.83 605 


27 


0.16 395 


9.91 534 


9 


34 


16 


48 


27 


9.75 258 


19 


9.83 632 


27 


0.16 368 


9.91 625 


9 


33 


12 


52 


28 


9. 75 276 


18 


9.83 659 


27 


0. 16 341 


9.91 617 


8 


32 


8 


56 


29 


9.75 294 


18 
19 


9.83 686 


27 

27 


0. 16 314 


9.91 608 


9 
9 


31 


4 


18 


80 


9. 75 313 




9.83 713 




0. 16 287 


9.91 599 




80 


42 


4 


31 


9. 75 331 


18 


9.83 740 


27 


0. 16 260 


9. 91 591 


8 


29 


56 


8 


32 


9.75 360 


19 


9.83 768 


28 


0. 16 232 
0. 16 206 


9.91 582 


9 


28 


62 


12 


33 


9.75 368 


18 


9.83 795 


27 


9.91 573 


9 


27 


48 


16 


34 


9.75 386 


18 
19 


9.83 822 


27 
27 


0. 16 178 


9.91 565 


8 
9 


26 


44 


18 20 


35 


9. 75 405 


9.83 849 


0. 16 151 


9.91 556 


26 


41 40 


24 


36 


9. 75 423 


18 


9.83 876 


27 


0. 16 124 


9.91 547 


9 


24 


36 


28 


37 


9.76 441 


18 


9.83 903 


27 


0. 16 097 


9.91 538 


9 


23 


32 


32 


38 


9.75 459 


18 


9.83 930 


27 


0.16 070 


9.91 630 


8 


22 


28 


36 


39 


9.75 478 


19 

18 


9.83 957 


27 
27 


0. 16 043 


9.91 521 


9 
9 


21 


24 


18 40 


40 


9. 76 496 


9.83 984 


0. 16 016 


9.91 512 


20 


41 20 


44 


41 


9. 75 514 


18 


9.84 Oil 


27 


0. 15 989 


9.91 604 


8 


19 


16 


48 


42 


9.75 533 


19 


9.84 03§ 


27 


0. 15 96? 


9.91 495 


9 


18 


12 


52 


43 


9. 76 651 


18 


9.84 066 


27 


0. 15 936 


9.91 486 


9 


17 


8 


56 


44 


9. 75 569 


18 
18 


9.84 092 


27 
27 


0.16 908 


9.91 477 


9 

8 


16 


4 


19 


45 


9.75 687 




9.84 119 




0. 15 881 


9.91 469 




15 


41 


4 


46 


9.75 606 


18 


9.84 146 


27 


0.16 854 


9.91 460 


9 


14 


56 


8 


47- 


9. 75 624 


19 


9.84 173 


27 


0. 15 827 


9.91 451 


9 


13 


62 


12 


48 


9.75 642 


18 


9.84 200 


27 


0.15 800 


9.91 442 


9 


12 


48 


16 


49 


9.75 660 


18 
18 


9.84 227 


27 
27 


0.15 773 


9.91 433 


9 

8 


11 


44 


19 20 


60 


9. 75 678 




9.84 264 




0. 15 746 


9.91 425 




10 


40 40 


24 


51 


9. 75 696 


18 


9.84 280 


26 


0. 16 720 


9.91 416 


9 


9 


36 


28 


52 


9. 76 714 


18 


9.84 307 


27 


0. 15 693 


9.91 407 


9 


8 


32 


32 


53 


9. 75 733 


19 


9.84 334 


27 


0.15 666 


9.91 398 


9 


7 


28 


36 


54 


9. 75 751 


18 
18 


9.84 361 


27 
27 


0. 15 639 


9.91 389 


9 

8 


6 


24 


19 40 


55 


9. 75 769 


9.84 388 


0. 15 612 


9.91 381 


5 


40 20 


44 


56 


9. 75 787 


18 


9.84 415 


27 


0.15 585 


9.91 372 


9 


4 


16 


48 


57 


9.75 805 


18 


9.84 442 


27 


0.16 658 


9.91 363 


9 


3 


12 


52 


68 


9.75 823 


18 


9.84 469 


27 


0.15 631 


9.91 354 


9 


2 


8 


66 


59 


9.75 841 


18 
18 


9.84 496 


27 
27 


0.16 604 


9.91 345 


9 
9 


1 


4 


20 


60 


9.75 859 


9.84 523 


0. 15 477 


9.91 336 





40 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


» 


m. 8. 



66< 
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Table 22. — Five-place logarithms of mrcidar functions, etc. — Continued. 



35< 



m. 8. 



20 

4 

8 

12 

16 



20 20 
24 
28 
32 
86 



20 40 
44 
48 
52 
66 



21 





4 

8 

12 

16 



21 20 
24 
28 
32 
36 



21 40 
44 
48 
62 
56 



22 

4 

8 

12 

16 



22 20 
24 
28 
32 
36 



22 40 
44 
48 
52 
56 



23 

4 

8 

12 

16 



23 20 
24 
28 
32 
36 



23 40 
44 
48 
52 
56 



24 





1 
2 
3 
4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
M 



35 
36 
37 
38 
89 



40 

41 
42 
43 

44 



45 
46 
47 
48 
49 



50 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.75 859 
9.75 877 
9.75 896 
9. 75 913 
9.75 931 



9.76 949 
9.75 967 

9. 75 986 

9.76 003 
9.76 021 



9.76 039 
9.76 067 
9.76 075 
9. 76 093 
9.76 111 



9. 76 129 
9. 76 146 
9.76 164 
9. 76 182 
9.76 200 



9.76 218 
9.76 236 
9.76 253 
9.76 271 
9.76 289 



9.76 307 
9.76 324 
9.76 342 
9.76 860 
9.76 378 



9.76 395 
9.76 413 
9.76 431 
9.76 448 
9.76 466 

'9776~884 
9.76 501 
9. 76 519 
9.76 687 
9.76 554 



9.76 572 
9.76 590 
9.76 607 
9.76 625 
9.76 642 



9.76 660 
9.76 677 
9.76 695 
9.76 712 
9.76 730 



9. 76 747 
9.76 766 
9.76 782 
9.76 800 
9.76 817 



9.76 835 
9.76 862 
9.76 870 
9.76 887 
9.76 904 



9.76 922 



L.CoB. 



d. 



8 
7 
8 

7 
8 

7 

8 

7 

7 

18 



d. 



L. T&ng. 



9. 
9. 
9. 
9. 
9. 



84 523 
84 660 
84 576 
84 603 
84 630 



9. 
9. 
9. 
9. 
9. 



84 657 
84 684 
84 711 
84 788 
84 764 



9. 
9. 
9. 
9. 
9. 



84 791 
84 81$ 
84 845 
84 872 
84 899 



9. 
9. 
9. 
9. 
9. 



84 925 
84 952 

84 979 

85 006 

86 033 



9. 
9. 
9. 
9. 
9. 



86 059 
86 086 
85 113 
85 140 
85 166 



9. 
9. 
9. 
9. 
9. 



86 193 

85 220 

86 247 
85 273 
85 300 



9. 
9. 
9. 
9. 
9. 



85 327 
85 364 

85 380 

86 407 
85 434 



9. 
9. 
9. 
9. 
9. 



85 460 

86 487 
85 514 

85 540 

86 567 



9. 
9. 
9. 
9. 
9. 



85 694 
85 620 
85 647 
85 674 
85 700 



9. 
9. 
9. 
9. 
9. 



85 727 
85 754 
85 780 
85 807 
85 834 



9. 
9. 
9. 
9. 
9. 



85 860 
85 887 
85 913 
85 940 
85 967 



9. 
9. 
9. 
9. 
9. 



85 993 

86 020 
86 046 
86 073 
86 100 



9.86 126 



L. Gotg. 



c. d. 


L. Cotg. 


L. CcwB. 


d. 








0.15477 


9.91 836 




60 


40 


27 


0.15 450 


9.91 828 


8 


59 


66 


26 


0.15 424 


9.91 319 


9 


58 


62 


27 


0.16 397 


9.91810 


9 


57 


48 


27 


0.16 370 


9.91 301 


9 


56 


44 


27 






9 






0.15 343 


9.91 292 


55 


39 40 


27 


0.15 316 


9.91 283 


9 


64 


36 


27 


0.16 289 


9.91 274 


9 


63 


32 


27 


0.15 262 


9.91 266 


8 


62 


28 


26 
27 


0.16 236 


9.91257 


9 
9 


61 


« 24 


0.16 209 


9.91248 


50 


39 20 


27 


0.16 182 


9.91239 


9 


49 


16 


27 


0.15 165 


9.91230 


9 


48 


12 


27 


0.15 128 


9.91221 


9 


47 


8 


27 


0.15 101 


9.91 212 


9 


46 


4 


26 






9 






0. 15 075 


9.91 203 


45 


39 


27 


0.15 048 


9.91 19^ 


9 


44 


56 


27 


0.15 021 


9.91 185 


9 


43 


62 


27 


0.14 994 


9.91 176 


9 


42 


48 


27 


0.14 9^7 


9.91 167 


9 


41 


44 


26 






9 




. 


0.14 941 


9.91 158 


40 


38 40 


27 


0.14 914 


9.91 149 


9 


39 


•36 


27 


0.14 887 


9.91 141 


8 


88 


32 


27 


0.14 860 


9.91 132 


9 


37 


28 


26 


0.14 834 


9.91 123 


9 


36 


24 


27 






9 






0.14 807 


9.91 114 


35 


38 20 


27 


0. 14 780 


9.91 105 


9 


34 


16 


27 


0. 14 753 


9.91 096 


9 


33 


12 


26 


0.14 727 


9.91 087 


9 


32 


8 


27 


0.14 700 


9.91 078 


9 


31 


4 


27 






9 






0. 14 673 


9.91 069 


80 


38 


27 


0.14 646 


9.91 060 


9 


29 


66 


26 


0. 14 620 


9.91 051 


9 


28 


52 


27 


0.14 593 


9.91042 


9 


27 


48 


27 


0.14 566 


9.91 033 


9 


26 


44 


26 






10 






0.14 540 


9.91 023 


25 


37 40 


27 


0.14 613 


9.91 014 


9 


24 


36 


27 


0.44 486 


9.91005 


9 


23 


32 


26 


0.14 460 


9.90 996 


9 


22 


28 


27 


0. 14 433 


9.90 987 


9 


21 


24 


27 






9 






0. 14 406 


9.90 978 


20 


37 20 


26 


0.14 380 


9.90 969 


9 


19 


16 


27 


0.14 363 


9.90 960 


9 


18 


12 


27 


0. 14 326 


9.90 951 


9 


17 


8 


26 


0.14 300 


9.90 942 


9 


16 


4 


27 






- 9 






0. 14 273 


9.90 933 




15 


37 


27 


0. 14 246 


9.90 924 


9 


14 


56 


26 


0.14 220 


9.90 916 


9 


13 


52 


27 


0. 14 193 


9.90 906 


9 


12 


48 


27 


0.14 166 


9.90 896 


10 


11 


44 


26 






g 






0. 14 140 


9.90 887 




10 


36 40 


27 


0.14 113 


9. 90 878 


9 


9 


36 


26 


0. 14 087 


9.90 869 


9 


8 


32 


27 


0.14 060 


9.90 860 


9 


7 


28 


27 


0.14 033 


9.90 851 


9 


6 


24 


26 






Q 






0.14 007 


9.90 842 




5 


36 20 


27 


0.13 980 


9.90 832 


10 


4 


16 


26 


0.13 954 


9.90 823 


9 


3 


12 


27 


0.13 927 


9.90 814 


9 


2 


8 


27 


0.13 900 


9.90 805 


9 


1 


4 


26 






9 






0.13 874 


9.90 796 







36 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. B. 




M< 



8' 
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Table 22. — Five-place logarithms of circular functions, etc. — Continued. 



36< 



m. 8. 



L. Sin. 



d. 



L. Tang. 



c. d. 



L. Cotg. 



L. Cos. 



d. 



24 



25 



26 





4 

8 

12 

16 





1 
2 
8 
4 



24 20 
24 
28 
32 
36. 



5 
6 

7 
8 
9 



24 40 
44 
48 
52 
56 





4 

8 

12 

16 



25 20 

. 24 

28 

32 

36 



25 40 
44 
48 
52 
56 





4 

8 

12 

16 



26 40 
44 
48 
52 
56 



27 

4 

8 

12 

16 



27 20 
24 
28 
32 
36 



27 40 
44 
48 
52 
56 



28 



10 

11 
12 
13 
14 



16 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
82 
38 
84 



26 20 


85 


24 


86 


28 


37 


32 


38 


36 


39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



9.76 922 
9.76 939 
9.76 957 
9. 76 974 
9.76 991 



9.77 009 
9. 77 026 
9.77 043 
9. 77 061 
9.77 078 



9.77 096 
9.77 112 
9.77 130 
9.77 147 
9.77 164 



9.77 181 
9.77 199 
9.77 216 
9.77 233 
9.77 260 



9.77 268 
9.77 285 
9.77 302 
9. 77 319 
9.77 836 



9.77 853 
9.77 370 
9.77 387 
9. 77 40B 
9.77 422 



9. 77 439 
9.77 456 
9.77 473 
9.77 490 
9.77 507 



9. 77 524 
9.77 541 
9.77 558 
9.77 576 
9.77 592 



9. 77 609 
9.77 626 
9. 77 643 
9.77 660 
9. 77 677 



9.77 694 
9. 77 711 
9. 77 728 
9.77 744 
9.77 761 



9. 77 778 
9. 77 795 
9. 77 812 
9. 77 829 
9. 77 846 



9. 77 862 
9.77 879 
9.77 896 
9. 77 913 
9.77 930 



9.77 946 



L. Cklf. 



d. 



9.86 126 
9.86 163 
9.86 179 
9.86 206 
9.86 232 



9.86 259 
9.86 285 
9.86 312 
9.86 
9.86 



9.86 892 
9.86 
9.86 
9.86 471 
9.86 498 



9.86 624 
9.86 651 
9.86 577 
9.86 603 
9.86 630 



9.86 656 
9.86 683 
9.86 709 
9.86 736 
9.86 762 



9.86 
9.86 
9.86 842 
9.86 868 
9.86 894 



9.86 921 
9.86 947 

9.86 974 

9.87 000 
9.87 027 



9.87 053 
9.87 079 
9.87 106 
9.87 132 
9.87 158 



9.87 185 
9. 87 211 
9.87 238 
9.87 264 
9.87 290 



9.87 817 
9.87 343 
9.87 869 
9.87 396 
9.87 422 



9.87 448 
9.87 475 
9.87 501 
9.87 527 
9.87 554 



9.87 680 
9.87 606 
9.87 633 
9.87 65 
9.87 



659 
686 



9.87 711 



L. Cotg. 



27 
26 
27 
26 
27 

26 
27 
26 
27 
27 

26 
27 
26 
27 
26 

27 
26 
26 
27 
26 

27 
26 
27 
'26 
27 

26 
27 
26 
26 

27 

26 
27 
26 
27 
26 

26 
27 
26 
26 
27 

26 
27 
26 
26 
27 

26 
26 
27 
26 
26 

27 
26 
26 
27 
26 

26 
27 
26 
26 
26 



c. d. 



0.13 874 
0.13 847 
0. 13 821 
0. 13 794 
0.18 768 



0. 18 741 
0. 13 7l6 
0.13 688 
0.13 
0.13 



0.13 608 
0.13 
0.13 
0. 18 529 
0. 13 502 



0.13 476 
0. 13 449 
0.13 428 
0.13 397 
0. 18 870 



0. 18 344 
0.13 317 
0.13 291 
0.13 264 
0.13 238 



0.13 211 
0. 13 185 
0. 13 158 
0.13 132 
0. 13 106 



0. 18 079 
0.13 063 
0.13 026 
0.18 000 
0. 12 978 



0. 12 947 
0.12 921 
0.12 894 
0.12 868 
0.12 842 



0.12 815 
0. 12 789 
0. 12 762 
0.12 736 
0.12 710 



0.12 683 
0. 12 657 
0. 12 631 
0.12 604 
0.12 678 



0.12 65? 
0.12 526 
0.12 499 
0. 12 473 
0.12 446 



0.12 420 
a 12 894 
0. 12 367 
0. 12 34 
0.12 3li 



I 



0.12 289 



L.Tang. 



9.90 796 
9.90 787 
9.90 777 
9.90 768 
9.90 769 



9.90 760 
9.90 741 
9.90 731 
9.90 722 
9.90 713 



9.90 704 
9.90 694 
9.90 686 
9.90 676 
9.90 667 

9. 90 657 
9.90 648 
9.90 639 
9.90 680 
9.90 620 



9. 90 611 
9.90 602 
9.90 692 
9.90 688 
9.90 674 



9.90 
9.90 
9.90 546 
9.90 687 
9.90 627 



9.90 618 
9.90 509 
9.90 499 
9.90 490 
9.90 480 



9.90 471 
9. 90 462 
9.90 442 
9.90 443 
9.90 434 



9.90 424 
9. 90 41$ 
9.90 406 
9.90 396 
9.90 386 



9.90 377 
9.90 368 
9.90 358 
9.90 349 
9.90 339 



9.90 830 
9.90 820 
9.90 311 
9.90 801 
9.90 292 



9.90 282 
9.90 273 
9.90 263 
9.90 264 
9.90 244 



9.90 235 



L. Sin. 



9 
10 
9 
9 
9 

9 
10 
9 
9 
9 

10 
9 
9 
9 

10 

9 
9 
9 
10 
9 

9 
10 
9 
9 
9 

10 
9 
9 

10 
9 

9 
10 

9 
10 

9 

9 

10 

9 

9 

10 

9 
10 

9 
10 

9 

9 
10 

9 
10 

9 

10 
9 

10 
9 

10 

9 
10 

9 
10 

9 



d. 



GO 

59 
68 
67 
66 



56 
64 
63 
62 
51 



60 

49 

48 
47 
46 



45 
44 
43 
42 
41 



40 

39 
38 
37 
36 



36 
84 
83 
32 
31 



80 

29 
28 
27 
26 



25 
24 
23 
22 
21 



20 

19 
18 
17 
16 



16 
14 
13 
12 
11 



10 

9 
8 
7 
6 



36 
66 
62 
48 
44 



86 40 
36 
32 

28 
24 



35 20 

16 

12 

8 

4 



35 
66 
52 
48 
44 



34 40 
86 
32 
28 
24 



34 20 

16 

12 

8 

4 



84 
56 
52 
48 
44 



33 40 
36 
32 
28 
24 



33 20 

16 

12 

8 

4 



83 

56 
52 
48 
44 



82 40 
36 
32 
28 
24 



32 20 

16 

12 

8 

4 



32 



m. 8. 



68° 



3' 
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Table 22. — Mve-pUux logarithms of circular /widions, ete. — Contiuaed. 



37° 



m. 8. 



28 

4 

8 

12 

16 



28 20 
24 
28 
32 
36 



28 40 
44 
48 
52 
66 



29 



SO 



31 





4 

8 

12 

16 



29 20 
24 
28 
82 
36 



29 40 
44 

48 
52 
56 





4 

8 

12 

16 



30 20 
24 
28 
32 
36 



30 40 
44 

48 
52 
56 




4 

8 
12 
16 



31 20 
24 
28 
32 
36 



31 40 
44 
48 
52 
56 



32 





1 
2 
3 
4 



5 
6 
7 
8 
9 



10 

11 
12 
13 
14 



15 
16 
17 
18 
19 



20 

21 
22 
23 
24 



25 
26 
27 
28 
29 



80 

31 
32 
33 
34 



35 
36 
37 
38 
39 



40 

41 
42 
43 
44 



45 
46 
47 
48 
49 



60 

51 
52 
53 
54 



55 
56 
57 
58 
59 



60 



L. Sin. 



9.77 946 
9.77 963 
9.77 980 

9.77 997 

9.78 013 



9.78 030 
9.78 047 
9.78 063 
9.78 080 
9.78 097 



9.78 113 
9.78 130 
9.78 147 
9.78 163 
9.78 180 



9. 78 197 
9.78 213 
9.78 230 
9.78 240 
9.78 263 



9.78 280 
9.78 296 
9.78 313 
9.78 829 
9. 78 346 



9. 78 362 
9. 78 379 
9.78 895 
9.78 412 
9.78 428 



"9.78 445 
9. 78 461 
9.78 478 
9. 78 494 
9. 78 610 



9. 78 527 
9.78 643 
9.78 660 
9. 78 576 
9. 78 592 



9.78 609 
9.78 625 
9.78-«42 
9.78 658 
9.78 674 



9.78 691 
9.78 707 
9. 78 723 
9.78 739 
9. 78 756 



9.78 772 
9. 78 788 
9.78 806 
9.78 821 
9.78 837 



9.78 863 
9.78 869 
9.78 886 
9.78 902 
9.78 918 



9.78 934 



L. Cob. 



d. 



17 
17 
17 
16 
17 

17 
16 
17 
17 
16 

17 
17 
16 
17 
17 

16 
17 
16 
17 
17 

16 
17 
16 
17 
16 

17 
16 
17 
16 
17 

16 
17 
16 
16 
17 

16 
17 
16 
16 
17 

16 
17 
16 
16 

17 

16 
16 
16 
17 
16 

16 
17 
16 
16 
16 

16 
17 
16 
16 
16 



d. 



L. Tang. 



9.87 ni 
9.87 738 
9.87 764 
9.87 790 
9.87 817 



9.87 843 
9.87 869 
9.87 896 
9.87 922 
9.87 948 



9.87 974 

9.88 000 
9.88 027 
9.88 063 
9.88 079 



9.88 106 
9.88 131 
9.88 158 
9.88 184 
9.88 210 



9.88 236 
9.88 262 
9.88 289 
9.88 316 
9.88 841 



9.88 367 
9.88 393 
9.88 420 
9.88 446 
9.88 472 



9.88 498 
9.88 6^ 
9.88 560 
9. 88 677 
9.88 603 



9.88 629 
9.88 655 
9.88 681 
9.88 707 
9.88 733 



9.88 759 
y. 88 786 
9.88 812 
9.88 838 
9.88 864 



9.88 890 
9.88 916 
9.88 942 
9.88 968 
9.88 994 



9.89 020 
9.89 046 
9.89 073 
9.89 099 
9.89 125 



9.89 151 
9.89 177 
9.89 208 
9.89 22§ 
9.89 256 



9.89 281 



L. Cotg. 



c. d. 



27 
26 
26 
27 
26 

26 
26 
27 
26 
26 

26 
27 
26 
26 
26 

26 
27 
26 
26 
26 

26 
27 
26 
26 
26 

26 
27 
26 
26 
26 

26 
26 
27 
26 
26 

26 
26 
26 
26 
26 

27 
26 
26 
26 
26 

26 
26 
26 
26 
26 

26 
27 
26 
26 
26 

26 
26 
26 
26 
26 



c. d. 



L. Cotg. 



0.12 289 
0.12 262 
0.12 236 
0.12 210 
0.12 183 



0. 12 167 
0.12 131 
0.12 106 
0.12 078 
0.12 062 



0.12 026 
0.12 000 
0. 11 978 
0.11 947 
0.11 921 



0.11 895 
0. 11 869 
0.11 842 
0.11 816 
0.11 790 



0.11 764 
0.11 738 
0.11 711 
0.11 686 
0.11 669 



0.11 683 
0.11 607 
0.11680 
0.11 654 
0.11628 



0.11502 
0. 11 476 
0.11 460 
0.11 423 
0.11 397 



0. 11 37} 
0.11 346 
0. 11 819 
0.11 293 
0. 11 267 



0.11 241 
0. 11 214 
0. 11 188 
0.11 162 
0. 11 136 



0.11 110 
O.ll 084 
0.11068 
0.11 032 
0.11 006 



0.10 980 
0.10 954 
0.10 927 
0. 10 9o; 
0. 10 875 



0. 10 849 
0. 10 823 
0.10 797 
0.10 771 
0.10 745 



0. 10 719 



L. Tang. 



L. Cos. 



9.90 
9.90 
9.90 216 
9.90 206 
9.90 197 



9.90 187 
9.90 178 
9.90 168 
9.90 159 
9.90 149 



9.90 139 
9.90 130 
9.90 120 
9.90 111 
9.90 101 



9.90 091 
9.90 082 
9.90 072 
9.90 063 
9.90 058 



9.90 043 
9.90 084 
9.90 024 
9.90 014 
9.90 005 



9.89 
9.89 
9.89 976 
9.89 966 
9.89 966 



9.89 947 
9.89 937 
9.89 927 
9.89 918 
9.89 908 



9.89 898 
9.89 888 
9.89 879 
9.89 869 
9.89 869 



9.89 849 
9.89 840 
9.89 830 
9.89 820 
9.89 810 



9.89 801 
9.89 791 
9.89 781 
9.89 771 
9.89 761 



9.89 7f)2 
9.89 742 
9.89 732 
9.89 722 
9.89 712 



9.89 702 
9.89 693 
9.89 683 
9.89 673 
9.89 663 



9.89 668 



L. Sin. 



d. 



10 
9 

10 
9 

10 

9 
10 

9 
10 
10 

9 
10 

9 
10 
10 

9 
10 

9 
10 
10 

9 
10 
10 

9 
10 

10 

9 

10 

10 

9 

10 
10 
9 
10 
10 

10 
9 
10 
10 
10 

9 
10 
10 
10 

9 

10 
10 
10 
10 
9 

10 
10 
10 
10 
10 

9 
10 
10 
10 
10 



d. 



GO 

5d 
68 
67 
66 



65 
64 
63 
52 
51 



60 

49 
48 
47 
46 



46 
44 
43 
42 
41 



40 

39 
38 
87 
86 



35 
34 
83 
32 
81 



80 

29 
28 
27 
26 



25 
24 
23: 
22 
21 



20 

19 
18 
17 
16 



16 
14 
13 
12 
11 



10 

9 

8 
7 
6 



5 
4 
3 
2 
1 



32 
66 
62 
48 

4i 



31 40 
36 
32 
28 
24 



81 20 
16 
12 

8 
4 



31 
56 
52 
48 
44 



30 40 
36 
32 
28 
24 



30 20 

16 

12 

8 

4 



30 
66 
52 

48 
44 



29 40 
86 
82 
28 
24 



29 20 

16 

12 

8 

4 



29 
56 
62 
48 
44 



28 40 
86 
82 
28 
24 



28 20 

16 

12 

8 

4 



28 



m. 8. 



68< 



8' 
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Table 22. — Five-place logarithms of circular functions j etc, — Continued. 



2" 








< 


58° 












m. 8. 


/ 


L. Sin. 


d. , 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 






32 





9.78 934 
9.78 960 




9.89 281 




0.10 719 


9.89 653 




60 


28 


4 


1 


16 


9.89 807 


26 


0. 10 693 


9. 89 648 


10 


69 


66 


8 


2 


9.78 967 


17 


9.89 333 


26 


0.10 667 


9.89 633 


10 


58 


52 


12 


3 


9.78 983 


16 


9.89 359 


26 


0. 10 641 


9.89 624 


9 


67 


48 


16 


4 


9.78 999 


16 
16 


9.39 386 


26 
26 


0. 10 615- 


9.89 614 


10 
10 


56 


44 


S2 20 


5 


9.79 015 


9.89 411 


0. 10 589 


9.89 604 


66 


27 40 


24 


6 


9.79 031 


16 


9.89 487 


26 


0. 10 563 


9.89 694 


10 


64 


36 


28 


7 


9.79 047 


16 


9.89 463 


26 


0. 10 637 


9.89 584 


10 


63 


32 


32 


8 


9.79 063 


16 


9.89 489 


26 


0. 10 611 


9.89 574 


10 


62 


28 


36 


9 


9. 79 079 


16 
16 


9.89 615 


26 
26 


0. 10 485 


9.89 664 


10 
10 


51 


24 


32 40 


10 


9.79 095 


9.89 641 


0. 10 459 


9.89 554 


60 


27 20 


44 


11 


9.79 HI 


16 


9.89 667 


26 


0. 10 433 


9.89 544 


10 


49 


16 


48 


12 


9.79 128 


17 


9.89 693 


26 


0.10 407 


9.89 534 


10 


48 


12 


52 


13 


9.79 144 


16 


9.89 61? 
9.89 645 


26 


0. 10 381 


9.89 524 


10 


47 


8 


56 


14 


9.79 160 


16 
16 


26 
26 


0.10 355 


9.89 514 


10 
10 


46 


4 


33 


15 


9. 79 176 


9.89 671 


0. 10 329 


9.89 604 


45 


27 


4 


16 


9. 79 192 


16 


9.89 697 


26 


0. 10 303 


9.89 495 


9 


44 


56 


8 


17 


9.79 208 


16 


9.89 728 


26 


0. 10 277 


9.89 48§ 


10 


43 


52 


12 


18 


9.79 224 


16 


9. 89 749 


26 


0. 10 251 


9.89 475 


10 


42 


48 


16 


19 


9.79 240, 


16 
16 


9.89 775 


26 
26 


0. 10 225 


9.89 465 


10 
10 


41 


44 


33 20 


20 


9.79 256 


9.89 801 


0. 10 199 


9.89 455 


40 


26 40 


24 


21 


9.79 272 


16 


9.89 827 


26 


0. 10 173 


9.89 446 


10 


39 


36 


28 


22 


9.79 288 


16 


9.89 853 


26 


0. 10 147 


9.89 435 


10 


38 


32 


32 


23 


9.79 304 


16 


9.89 879 


26 


0. 10 121 
0.10 096 


9.89 425 


10 


37 


28 


36 


24 


9.79 319 


16 
16 


9.89 906 


26 
26 


9.89 415 


10 
10 


36 


24 


33 40 


25 


9.79 835 


9.89 931 


0. 10 069 


9.89 406 


36 


26 20 


44 


26 


9. 79 351 


16 


9. 89 957 


26 


0. 10 043 


9.89 396 
9.89 885 


10 


34 


16 


48 


27 


ft. 79 867 


16 


9.89 983 


26 


0. 10 017 


10 


33 


12 


52 


2S 


9.79 883 


16 


9.90 009 


26 


0.09 991 


9.89 375 


10 


32 


8 


56 


29 


9.79 399 


16 
16 


9.90 035 


26 
26 


0.09 965 


9.89 364 


11 
10 


31 


4 


34 


80 


9. 79 415 


9.90 061 


0. 09 939 


9.89 364 


80 


26 


4 


31 


9.79 431 


16 


9.90 086 


26 


0.09 914 


9.89 344 


10 


29 


56 


8 


82 


9.79 447 


16 


9.90 112 


26 


0.09 888 


9.89 834 


10 


28 


52 


12 


33 


9. 79 463 


16 


9. 90 138 


26 


0.09 862 


9.89 324 


10 


27 


48 


16 


34 


9.79 478 


15 
16 


9.90 164 


26 
26 


0.09 836 


9.89 314 


10 
10 


26 


44 


34 20 


35 


9.79 494 


9.90 190 


0.09 810 


9.89 304 


25 


26 40 


24 


36 


9.79 510 


16 


9.90 216 


26 


0.09 784 


9.89 294 


10 


24 


86 


28 


37 


9.79 526 


16 


9.90 242 


26 


0.09 758 


9.89 284 


10 


23 


32 


32 


38 


9.79 542 


16 


9.90 268 


26 


0.09 732 


9.89 274 


10 


22 


28 


36 


89 


9.79 658 


16 
.15 


9.90 294 


26 
26 


0.09 706 


9.89 264 


10 
10 


21 


24 


34 40 


40 


9.79 573 


9.90 820 


0.09 680 


9.89 264 


20 


25 20 


44 


41 


9.79 689 


16 


9.90 846 


26 


0.09 664 


9.89 244 


10 


19 


16 


48 


42 


9.79 606 


16 


9.90 371 


25 


0.09 629 


9.89 233 


11 


18 


12 


52 


43 


9.79 621 


16 


9.90 397 


26 


0.09 603 


9.89 228 


10 


17 


8 


56 


44 


9.79 636 


15 
16 


9.90 423 


26 
26 


0.09 577 


9.89 213 


10 
10 


16 


4 


36 


46 


9.79 652 


9.90 449 


0.09 551 


9. 89 203 


15 


25 


4 


46 


9.79 668 


16 


9.90 475 


26 


0.09 526 


9.89 193 


10 


14 


56 


8 


47 


9.79 684 


16 


9.90 601 


26 


0.09 499 


9.89 183 
9. 89- 173 


10 


13 


52 


12 


48 


9.79 699 


16 


9.90 527 


26 


0.09 473 


10 


12 


43- 


16 


49 


9. 79 715 


16 
16 


9.90 553 


26 
25 


0.09 447 


9. 89' 162 


11 

10 


11 


44 


36 20 


60 


9.79 731 


9.90 578 


0.09 422 


9.89 152 


10 


24 40 


24 


51 


9.79 746 


16 


9.90 604 


26 


0.09 896 


9.89 142 


10 


9 


36 


^8 


52 


9. 79 762 


16 


9.90 630 


26 


0.09 870 


9. 89 132 


10 


8 


32 


32 


53 


9.79 778 


16 


9.90 656 


26 


0.09 344 


9.89 122 


10 


7 


28 


36 


54 


9. 79 793 


16 
16 


9.90 682 


26 
26 


0.09 318 


9.89 112 


10 

11 


6 


24 


36 40 


65 


9.79 809 


. 9.90 708 


0.09 292 


9.89 101 


6 


24 20 


44 


66 


9.79 825 


16 


9.90 784 


26 


0.09 266 


9.89 091 


10 


4 


16 


48 


67 


9.79 840 


16 


9.90 759 


25 


0.09 241 


9. 89 081 


10 


3 


12 


52 


68 


9.79 866 


16 


9.90 785 


26 


0.09 215 


9.89 071 


10 


2 


8 


56 


59 


9.79 872 


16 
15 


9.90 811 


26 
26 

• 


0. 09 189 


9.89 060 


11 

10 


1 


4 


86 


60 


9.79 887 


9.90 837 


0. 09 163 


9.89 050 





24 


• 




L. C!06. 


d. 


L. Cotg. 


c. d. 


L. Tang. 



L. Sin. . 


d. 


/ 


in. 8. 



sr 



8' 
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Table 22. — Five-place loffarUhms of circular functional etc, — Gontinued. 



2' 


I 


« 






390 












m. 


8. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos, 


d. 






36 








9.79 887 




9.90 837 




0.09 163 


9.89 050 




60 


24 




4 


1 


9.79 903 


16 


9.90 863 


26 


0.09 137 


9.89 040 


10 


59 


56 




8 


2 


9.79 918 


15 


9.90 689 


26 


0.09 111 


9.89 030 


10 


58 


52 




12 


3 


9.79 934 


16 


9.90 914 


25 


0.09 086 


9. 89 020 


10 


57 


48 




16 


4 


9.79 950 


16 
15 


9.90 940 


26 
26 


0.09 060 


9.89 009 


11 
10 


56 


44 


36 


20 


5 


9.79 965 


9.90 966 


0.09 034 


9.88 999 


55 


23 40 




24 


6 


9.79 981 


16 


9.90 992 


26 


0.09 008 


9.88 989 


10 


54 


36 




28 


7 


9.79 996 


15 


9.91018 


26 


0.08 982 


9.88 978 


11 


53 


32 




32 


8 


9.80 012 


16 


9.91043 


25 


0.08 957 


9.88 968 


10 


52 


28 




36 


9 


9.80 027 


15 
16 


9.91069 


26 
26 


0^08 931 


9.88 958 


10 
10 


51 


24 


36 


40 


10 


9.80 043 


9.91 095 


0.08 905 


9.88 948 


60 


23 20 




44 


11 


9.80 058 


15 


9.91 121 


26 


0.08 879 


9.88 937 


11 


49 


16 




48 


12 


9.80 074 


16 


9.91 147 


26 


0.08 853 


9.88 927 


10 


48 


12 




52 


13 


9.80 089 


15 


9.91 172 


25 


0.08 828 


9.88 917 


10 


47 


8 




56 


14 


9.80 105 


16 
15 


9.91 198 


26 
26 


0.08 802 


9.83 906 


11 
10 


46 


4 


87 





15 


9.80 120 


9.91 2^ 


0.08 776 


9.88 896 


45 


23 




4 


16 


9.80 136 


16 


9.91250 


26 


0.08 750 


9.88 886 


10 


44 


56 




8 


17 


9.80 151 


15 


9.91 276 


26 


0.08 724 


9.88 875 


11 


43 


52 




12 


18 


9.80 166 


15 


9.91 301 


25 


0.08 699 


9.88 86$ 


10 


42 


48 




16 


19 


9.80 182 


16 
15 


9.91 327 


26 
26 


0.08 673 


9.88 855 


10 
11 


41 


44 


37 


20 


20 


9.80 197 


9.91 853 


0.09 647 


9.88 844 


40 


22 40 




24 


21 


9.80 213 


16 


9.91 379 


26 


0.08 621 


9.88 834 


10 


39 


36 




28 


22 


9.80 228 


15 


9.91404 


25 


0.08 596 


9.88 824 


10 


38 


32 




32 


23 


9.80 244 


16 


9.91430 


26 


0.08 570 


9.88 813 


11 


87 


28 




36 


24 


9.80 259 


15 
15 


9,91 456 


26 
26 


0.08 544 


9.88 803 


lO* 
10 


36 


24 


37 


40 


25 


9.80 274 


9.91 482 


0.08 518 


9.88 793 


35 


22 20 




44 


26 


9.80 290 
9.80 305 


16 


9.91 607 


25 


0.08 493 


9.88 782 


11 


34 


16 




48 


27 


15 


9.91 533 


26 


0.08 467 


9.88 772 


10 


33 


12 




52 


28 


9.80 320 


15 


9.91 569 


20 


0.08 441 


9.88 761 


11 


32 


8 




66 


29 


9.80 336 


16 
15 


9.91 585 


26 
25 


0.08 415 


9.88 751 


10 
10 


31 


4 


38 





30 


9.80 351 


9.91 610 


0.1)8 390 


9.88 741 


80 


22 




4 


31 


9.80 366 


15 


9.91 686 


26 


0.08 364 


9.88 730 


11 


29 


56 




8 


32 


9.80 382 


16 


9.91 662 


26 


0.08 338 


9.88 720 


10 


28 


52 




12 


33 


9.80 397 


15 


9.91 688 


26 


0.08 312 


9.88 709 


11 


27 


48 




16 


34 


9.80 412 


15 
16 


9.91 713 


25 
26 


0.08 287 


9.88 699 


10 

11 


26 


44 


38 


20 


35 


9.80 428 


9.91 739 


0.08 261 


9.88 688 


25 


21 40 




24 


36 


9.80 443 


15 


9.91 765 


26 


0.08 286 


9.88 678 


10 


24 


36 




28 


37 


9.80 458 


15 


9.91 791 


26 


0.08 209 


9.88 668 


10 


23 


32 




32 


38 


9.80 473 


15 


9.91 816 


25 


0.08 184 


9.88 657 


11 


22 


28 




36 


39 


9.80 489 


16 
15 


9.91842 


26 
26 


0.08 158 


9.88 647 


10 

11 


21 


24 


38 


40 


40 


9.80 604 


9.91 868 


0.08 132 


9.88 636 


20 


21 20 




44 


41 


9.80 619 


15 


9.91 893 


25 


0.08 107 


9.88 626 


10 


19 


16 




48 


42 


9.80 584 


15 


9.91 919 


26 


0.08 08; 


9.88 61^ 


11 


18 


12 




52 


43. 


9.80 650 


16 


9.91 945 


26 


0.08 055 


9.88 e06 


10 


17 


8 




56 


44 


9.80 565 


15 
15 


9.91971 


26 
25 


0.08 029 


9.88 594 


11 

10 


16 


4 


39 





45 


9.80 580 


9.91 996 


0.08 004 


9.88 584 


15 


21 




4 


46 


9.80 595 


15 


9.92 022 


26 


0.07 978 


9.88 573 


11 


14 


56 




8 


47 


9.80 610 


15 


9.92 048 


26 


0.07 952 


9.88 563 


10 


13 


52 




12 


48 


9.80 625 


15 


9.92 073 


25 


0.07 927 


9.88 552 


11 


12 


48 




16 


49 


9.80 641 


16 
15 


9.92 099 


26 
26 


0.07 901 


9.88 542 


10 

11 


11 
10 


44 


39 


20 


50 


9.80 656 


9.92 125 


0.07 875 


9.88 531 


20 40 




24 


61 


9.80 671 


15 


9.92 150 


25 


0.07 850 


9.88 521 


10 


9 


36 




28 


52 


9.80 686 


15 


9.92 176 


26 


0.07 824 


9.88 510 


11 


8 


32 




32 


53 


9.80 701 


15 


9.92 202 


26 


0.07 798 


9.88 499 


11 


7 


28 




36 


54 


9.80 716 


15 
15 


9.92 227 


25 
26 


0.07 773 


9.88 489 


10 

11 


6 


24 


39 


40 


55 


9.80 731 


9.92 253 


0.07 747 


9.88 478 


5 


20 20 




44 


66 


9.80 746 


15 


9.92 279 


26 


0.07 721 


9.88 468 


10 


4 


16 




48 


67 


9.80 762 


16 


9.92 304 


25 


0.07 696 


9.88 457 


11 


3 


12 




52 


68 


9.80 777 


16 


9.92 330 


26 


0.07 670 


9.88 447 


10 


2 


8 




66 


69 


9.80 792 


16 
15 


9.92 356 


26 
25 


0.07 644 


9.88 436 


11 
11 


1 


4 


40 





60 


9.80 807 


9.92 381 


0.07 619 


9. 88 425 





20 






L. Cos. 

• 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. B. 





50< 



8' 
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Table 22.-^ Mve-place logarUhms of cir<nilar functions, etc, — Continued. 



w 






m. s. 


/ 


L. Sin. 


d. 


L. Tang. 


C. d. 


L. Cotg. 


L. Cos. 


d. 






40 





9.80 807 




9.92 881 




0.07 619 


9.88 42j 
9.88 415 




60 


20 


4 


1 


9.80 822 


15 


9.92 407 


26 


0.07 603 


10 


69 


M 


8 


2 


9.80 837 


15 


9.92 483 


26 


0.07 667 


9.88 404 


11 


68 


Wl 


12 


3 


9.80 852 


15 


9.92 458 


25 


0.07 642 


9.88 394 


10 


67 


^ 


16 


4 


9.80 867 


16 


9.92 484 


26 


0.07 616 


9.88 883 


11 


66 


44 








15 




26 






11 






40 20 


5 


9.80 882 




9.92 610 
9.92 535 




0.07 490 
0.07 465 


^.88 372 




56 


19 40 


24 


6 


9.80 897 


15 


25 


9.88 362 


10 


54 


86 


28 


7 


9.80 912 


15 


9.92 561 


26 


0.07 439 


9.88 361 


11 


53 


S2 


32 


8 


9.80 927 


15 


9.92 687 


26 


0.07 413 


9.88 340 


11 


52 


28 


36 


9 


9.80 942 


15 
15 


9.92 612 


26 
26 


0.07 888 


9.88 330 


10 

11 


61 


24 


40 40 


10 


9.80 967 


9.92 638 


0.07 862 


9.88 319 


60 


19 20 


44 


11 


9.80 972 


15 


9.92 663 


25 


0.07 837 


9.88 308 


11 


49 


16 


48 


12 


9.80 987 


16 


9.92 689 


26 


0.07 311 
0.07 2S6 


9.^298 


10 


48 


12 


52 


13 


9.81 002 


16 


9.92 7l5 


26 


9.88 287 


11 


47 


8 


56 


14 


9.81 017 


16 
16 


9.92 740 


25 
26 


0.07 260 


9.88 276 


11 

10 


46 


4 


41 


16 


9.81 032 


9.92 766 


0.07 234 


9.88 266 


45 


19 


4 


16 


9.81 047 


16 


9.92 792 


26 


0.07 208 


9.88 2^ 


11 


44 


66 


8 


17 


9.81 061 


14 


9.92 817 


25 


0.07 183 


9.88 244 


11 


43 


52 


12 


18 


9.81 076 


15 


9.92 843 


26 


0.07 157 


9.88 234 


10 


42 


48 


16 


19 


9.81091 


15 
16 


9.92 868 


25 
26 


0.07 132 


9.88 223 


11 
11 


41 


44 


41 20 


80 


9.81 106 


9.92 894 


0.07 106 


9.88 212 


40 


18 40 


24 


21 


9.81 121 


16 


9.92 920 
9.92 945 


26 


0.07 089 


9.88 201 


11 


39 


36 


28 


22 


9.81 136 


15 


25 


0.07 065 


9.88 191 


10 


38 


32 


32 


23 


9.81 161 


15 


9.92 971 


26 


0.07 029 


9.88 180 


11 


37 


28 


36 


24 


«.81 166 


15 

14 


9.92 996 


25 
26 


0.07 004 


9.88 169 


11 
11 


36 


24 


41 40 


25 


9.81 180 
9.81 195 


9.93 022 


0.06 978 


9.88 168 


35 


18 20 


44 


26 


16 


9.93 048 


26 


0.06 952 


9.88 148 


10 


34 


16 


48 


27 


9.81 210 
9.81 225 


15 


9:93 073 


25 


0.06 927 


9.88 137 


11 


33 


12 


52 


28 


15 


9. 93 099 


26 


0.06 901 


9.88 12$ 


11 


32 


8 


56 


29 


9.81 240 


15 
14 


9.93 124 


25 
26 


0.06 876 


9.88 116 


11 
10 


31 


4 


42 


80 


9.81 254 


9.93 l50 
9.98 175 


0.06 850 


9.88 10§ 


80 


18 


4 


31 


9.81 269 


15 


25 


0.06 826 


9.88 094 


11 


29 


66 


8 


32 


9.81 284 


16 


9.93 201 


26 


0.06 799 


9.88 083 


11 


28 


62 


12 


33 


9.81 299 


15 


9.93 227 


26 


0.06 773 


9.88 072 


11 


27 


48 


16 


34 


9.81 314 


15 
14 


9.93 262 


25 
26 


0.06 748 


9.88 061 


11 

10 


26 


44 


42 20 


35 


9.81 328 


9.93 278 


0.06 722 


9.88 051 


25 


17 40 


24 


36 


9.81 343 


15 


.9.93 303 


26 


0.06 697 


9.88 040 


11 


24 


36 


28 


37 


9.81 358 


16 


9.93 329 


26 


0.06 671 


9.88 029 


11 


23 


32 


32 


38. 


9.81 372 


14 


9.93 354 


26 


0.06 646 


9.88 018 


11 


22 


28 


36 


39 


9.81 387 


15 
15 


9.93 380 


26 
26 


0.06 620 


9.88 007 


11 
11 


21 


24 


42 40 


40 


9.81 402 


9.93 406 


0.06 594 


9.87 996 


20 


17 20 


44 


41 


9.81 417 


15 


9.93 431 


26 


0.06 669 


9.87 985 


11 


19 


16 


48 


42 


9.81431 


14 


9.93 457 


'26 


0.06 643 


9.87 975 


10 


18 


12 


52 


43 


9.81 446 


16 


9. 93 482 


26 


0.06 618 


9.87 964 


11 


17 


8 


56 


44 


9.81 461 


15 

14 


9>^.608 


26 
26 


0.06 492 


9.87 953 


11 
11 


16 


4 


AW 


46 


9.81 476 




9.98 533 




0.06 467 


9.87 942 




15 


17 


4 


46 


9.81 490 


16 


9.93 659 


26 


0.06 441 


9.87 931 


11 


14 


56 


8 


47 


9.81 50S 


15 


9.93 584 


i26 


0.06 416 


9.87 920 


11 


13 


52 


12 


48 


9.81 619 


14 


9.93 610 


26. 


0.06 390 


9.87 909 


11 


12 


48 


16 


49 


9.81 534 


15 
15 


9.93 636 


26 
26 


0.06 364 


9.87 898 


11 

11 


11 


44 


43 20 


60 


9.81 649 


9.93 661 


0.06 339 


9.87 887 


10 


16 40 


24 


51 


9.81 663 


14 


9.93 687 


26 


0.06 313 


9.87 877 


10 


d 


36 


28 


62 


9.81 678 


15 


9.93 712 


25 


0.06 288 


9.87 866 


11 


8 


32 


32 


63 


9.81 592 


14 


9.93 738 


26 


0.06 262 


9.87 855 


11 


7 


28 


36 


64 


9.81 607 


16 
16 


9.93 763 


26 
26 


0.06 237 


9.87 844 


11 
11 


6 


24 


43 40 


65 


9.81 622 


9.93 789 


0.06 211 


9.87 833 


5 


16 20 


44 


66 


9.81 636 


14 


9.93 814 


26 


0.06 186 


9.87 822 


11 


4 


16 


48 
52 


57 

68 


9.81 651 
9.81 665 


15 
14 


9.93 840 
9.93 865 


26 
26 


0.06 16g 
0.06 135 


9.87 811 
9.87 800 


11 
11 


3 
2 


12 

8 


56 


69 


9.81 680 


16 
14 


9.93 891 


26 
25 


0.06 109 


9.87 789 


11 

11 


1 


4 


44 


60 


9.81 694 


9.93 916 


C.06 084 


9.87 778 





16 






L. Cos. 


d. 


L. Cotg. 


c. d. 


L. Tang. 


L. Sin. 

• 


d. 


/ 


m. s 
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Tablb 22. — ^ve-place logarithmt of circ«lar /imetiont, eU. — Continued. 
8" 41° 



m. «. 




L.Sin. 


d. 


L.Tang. 


c.d. 


L.Cot«. 


L.CO.. 


d. 






8 


2 


! 


81723 


16 

16 
16 

16 

16 

14 


ill 


28 

26 
25 

26 
26 

2e 

36 
25 

26 
25 

26 

26 
26 

■2A 


a. 06 ok 

0: 06 033 




II 


11 


60 

57 


48 


24 
86 


7 
14 


\ 

i 


81 781 
81^ 


9;mm? 

^MlTl' 
9.04 197 
9.04 222 


0:05 wi 




87 712 
87 670 


53 


16 40 
32 


66 


i 


81889 

Iffi 


fii 

" 0.06 "701 
0:05 62S 




US 

87 624 


BO 

46 


15 20 


a 
it 


SO 


1 


11 


9:94401 




87 613 
87 HO 

II 


46 
4S 

41 


62 


46 a) 

36 


1 


82ffi6" 
82 084 


9.9442a 

9:04 528 
9.04 564 

9:04 eo4 


0:06.648 
0:06 497 


40 


36 
32 


46 40 
62 


as 


. 1 






87 470 


1 


14 20 


8 


SO 

82 


\ 


III 


ill 


0.0s 310 
0: 06 268 




87 423 

ii 


80 


14 
48 


4« ia 


i 

30 


'. 


82 212 

ii 


9:04 859 


0:05 141 




24 


13 M 
28 


4fi 40 


41 


i 

1 


II 

82 316 


9.04 035 
8,94 961 

9: 96 012 

0: 06 088 
9. % 113 

9; 06 164 

9:9521? 

9:96 291 

9,96 317 

9:05 368 
0.96 303 

9.06 444 


0.05 0^ 




87 834 

lis 


20 

16 


8 


J 


46 


1 


II 


0.04 038 
o:M836 


\ 


87 243 


6 


52 


28 


&0 

62 


1 


82 430 
82 453 


O.IM 760 
0.04 734 
0.W709 


Hi 


10 


32 


5« 


66 
59 


! 


82 537 


SS 


\ 


16 


. 48 


00 


e 


82 651 


0.04 656 




87 107 
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A. 


LCotg. 
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L.T««,. 




.Sin. 


d. 
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Table 22. — Mve-place hgari^mg ijf drtMlar /mictions, etc. — Oontinned. 



2 


h 










42° 












m. 


s. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Co1«r. 


L. Cos. 


d. 






48 








9.82 551 


14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 

1 A 


9.95 444 




" 0.04 556 


9.87 107 




60 


12 




4 


1 


9.82 565 


9.95 469 


25 


0.04 631 
0.04 605 


9.87 096 


11 


69 


56^ 




8 


2 


9. 82 579 


9.95 495 


26 


9.87 086 


11 


68 


62 




12 


3 


9. 82 593 


9.96 529 


26 


0.04 480 


9.87 073 


12 


67 


48 




16 


4 


9.82 607 


9.96 545 


26 


0.04 466 


9.87 062 


11 


66 


44 












26 






12 






48 


20 


5 


9. 82 621 


9.95 571 


0.04 429 


9.87 050 


55 


11 40 




24 


6 


9. 82 636 


9.96 696 


25 


0.04 404 


9.87 039 


11 


54 


36 




28 


7 


9.82 649 


9.95 622 


26 


0.04 378 


9.87 028 


11 


53 


32 




32 


8 


9. 82 663 


9.96 647 


25 


0.04 363 


9.87 016 


12 


62 


28 




36 


9 


9.82 677 


9.96 672 


26 
26 


0.04 328 


9.87 005 


11 
12 


61 


24 


48 


40 


10 


9.82 691 


9. 95 698 


0.04 302 


9.86 993 


60 


11 20 




44 


11 


9. 82 706 


9.95 723 


26 


0.04 277 


9.86 982 


11 


49 


16 




48 


12 


9.82 719 


9.95 748 


26 


0.04 262 


9.86 970 


12 


48 


12 




52 


13 


9. 82 733 


9.95 774 


26 


0.04 226 


9.86 959 


11 


47 


8 




56 


14 


9. 82 747 


9.95 799 


25 


0. 04 201 


9.86 947 


12 


46 


4 










14 

.14 
13 
14 
14 




26 






11 






49 





15 


9. 82 761 


9.96 8?5 


0.04 175 


9.86 936 


45 


11 




4 


16 


9. 82 775 


9.96 860 


25 


0.04 150 


9.86 924 


12 


44 


56 




8 


17 


9. 82 788 


9. 96 875 


25 


0.04 12§ 


9.86 913 


11 


43 


62 




12 


18 


9.82 802 


9. 96 901 


26 


0.04 099 


9.86 902 


11 


42 


48 




16 


19 


9.82 816 


9.96 926 


25 


0.04 074 


9.86 890 


12 


41 


44 










14 

14 
14 
14 
13 
14 




26 






11 






49 


20 


20 


9.82 830 


9. 96 952 


0.04 048 


9. 86 879 


40 


10 40 




24 


21 


9.82 844 


9. 95 977 


26 


0.04 023 


9.86 867 


12 


39 


36 




28 


22 


9.82 858 


9. 96 002 


26 


0.03 998 


9.86 865 


12 


38 


32 




32 


23 


9.82 87? 


9.96 028 


26 


0.03 972 


9.86 844 


11 


37 


28 




36 


24 


8.82 885 


9.96 063 


25 
26 


0.03 947 


9.86 832 


12 
11 


36 


24 


49 


40 


25 


9. 82 899 


14 
14 
14 
14 
13 


9.96 078 




0.03 922 


9. 86 821 




35 


10 20 




44 


26 


9.82 913 


9.96 104 


26 


0.03 896 


9.86 809 


12 


34 


16 




48 


27 


9. 82 927 


9.96 129 


25 


0.03 871 


9.86 798 


11 


33 


12 




52 


28 


9.82 941 


9.96 156 


26 


0.03 846 


9.86 786 


12 


32 


8 




56 


29 


9.82 955 


9.96 180 


26 
25 


0.03 820 


9.86 775 


11 
12 


31 


4 


50 





30 


9.82 968 


9. 96 2a5 


0.03 795 


9.86 763 


80 


10 




4 


31 


9. 82 982 


14 


9.96 231 


26 


0.03 769 


9.86 752 


il 


29 


56 




8 


32 


9.82 996 


14 


9.96 256 


25 


0.03 744 


9.86 740 


12 


28 


52 




12 


33- 


9. 83 010 


14 


9.96 281 


25 
26 
26 

25 
26 
. 25 
25 
26 

25 
26 
26 
26 
26 

25 
25 
26 
•25 
25 

26 
25 
25 
26 
25 


0.03 719 


9.86 7'28 


12 


27 


48 




16 


34 


9.83 023 


13 
14 


9.96 307 


0.03 693 


9.86 717 


11 
12 


26 


44 


50 


20 


35 


9.83 037 


9.96 332 


0.03 668 


9.86 705 


25 


9 40 




24 


36 


9. 83 061 


14 


9.96 357 


0.03 643 


9.86 694 


11 


24 


36 




28 


37 


9.83 065 


14 


9.96 383 


0.03 617 


9. 86 682 


12 


23 


32 




32 


38 


9.83 078 


13 


9.96 408 


0.03 592 


9. 86 670 


12 


22 


28 




36 


39 


•9. 83 092 


14 
14 


9.96 433 


0.03 667 


9.86 669 


11 
12 


21 


24 


50 


40 


40 


9.83 106 


9.96 459 


0.03 541 


9. 86 647 


20 


9 20 




44 


41 


9. 83 120^ 


14 


9.96 484 


0.03 516 


9.86 636 


12 


19 


16 




48 


42 


9.83 133 


13 


9. 96 510 


0. 03 490 


9.86 624 


11 


18 


12 




52 


43 


9.83 147 


14 


9.96 635 


0.03 465 


9.86 612 


12 


17 


8 




56 


44 


9.83 161 


14 , 
13 


9.96 560 


0.03 440 


9.86 600 


12 
11 


16 


4 


51 





45 


9.83 174 


9.96 686 


0.03 414 


9.86 589 


16 


9 




4 


46 


9. 83 188 


14 


9.96 611 


0.03 389 


9.86 577 


12 


14 


56 




8 


47 


9.83 202 


14 


9.96 636 


0.03 364 


9.86 565 


12 


13 


62 




12 


48 


9.83 215 


13 


9.96 662 


0.03 338 


9.86 554 


11 


12 


48 




16 


49 
50 


9.83 229 


14 
13 


9.96 687 


0.03 313 


9.86 542 


12 
12 


11 
10 


44 


51 


20 


9. 83 242 


9.96 712 


0.03 288 


9.86 530 


8 40 




24 


51 


9.83 256 


14 


9.96 738 


0.03 262 


9. 86 518 


12 


9 


36 




28 


52 


9.83 270 


14 


9. 96 763 


0.03 237 


9.86 507 


li 


8 


32 




32 


53 


9. 83 283 


13 


9.96 788 


0.03 212 


9.86 496 


12 


7 


28 




36 


54 


9. 83 297 


14 

13 


9.96 814 


0.03 186 


9.86 483 


12 
11 


6 


24 


51 


40 


55 


9.83 310 


9.96 839 


03 161 


9.86 472 


6 


8 '20 




44 


66 


9. 83 324 


14 


9.% 864 


25 


0. 03 136 


9.86 460 


12 


4 


16 




48 


57 


9 83 338 


14 


9.96 890 


26 


0.03 110 


9.86 448 
9.86 436 


12 


3 


12 




52 


68 


9.83 351 


13 


9.96 916 


25 


0.03 085 


12 


2 


8 




56 


59 


9.83 365 


14 
13 


9.96 940 


25 
26 


0.03 060 


9.86 425 


11 
12 


I 


, 4 


52 





60 


9. 83 378 


d. 


9.96 966 
L.Cotg. 




0.03 034 


9.86 413 







8 Q 






L. Cos. 


C. d. 


L. Tang. 


1 L. Sin. 


d. 


/ 


m. 8. 
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Table«22. — Fwe-place logarithms of circular functions^ etc. — Continued. 



2" 










48^ 












m. s. 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotgr. 


L. Cos. 


d. 




• 


52 





9.83 378 




9.96 966 




0.03 034 


9.86 413 




60 


8 


4 


1 


9.83 392 


14 


9.96 991 


25 


0.03 009 


9.86 401 


12 


59 


56 


8 


2 


9.83 405 


13 


9.97 016 


25 


0.02 984 


9.86 389 


12 


58 


52 


12 


3 


9.83 419 


14 


9.97 042 


26 


0.02 958 


9.86 377 


12 


57 


48 


16 


4 


9.83 432 


13 
14 


9.97 067 


25 
25 


0.02 933 


9.86 366 


11 
12 


56 


44 


52 20 


5 


9.83 446 


9.97 032 


0.02 908 


9.86 354 


55 


7 40 


24 


6 


9.83 459 


13 


9.97 118 


26 


0.02 882 


9.86 342 


12 


54 


36 


28 


7 


9.83 473 


14 


9.97 143 


25 


0.02 857 


9.86 330 


12 


53 


32 


32 


8 


9.83^86 


13 


9.97 168 


25 


0.02 832 


9.86 318 


12 


52 


28 


36 


9 
10 


9.83 500 


14 
13 


9.97 193 


25 
26 


0.02 807 


9.86 306 


12 
11 


51 


24 


52 40 


9.83 513 


9.97 219 


0.02 781 


9.86 296 


50 


7 20 


44 


11 


9.83 527 


14 


9.97 244 


25 


0.02 756 


9.86 283 


12 


49 


16 


48 


12 


9.83 540 


13 


9.97 269 


25 


0.02 731 


9.86 271 


12 


48 


12 


52 


13 


9.83 554 


14 


9.97 295 


26 


0.02 705 


9.86 259 


12 


47 


8 


56 


14 


9.83 567 


13 
14 


9.97 320 


25 
25 


0.02 680 


9.86 247 


12 
12 


46 


4 


53- 


16 


9.83 681 


9.97 345 


0.02 655 


9.86 235 


45 


7 


4 


16 


9.83 594 


13 


9.97 371 


26 


0.02 629 


9.86 223 


12 


44 


56 


8 


17 


9.83 608 


14 


9.97 396 


25 


0.02 604 


9.86 211 


12 


43 


62 


12 


18 


9.83 621 


13 


9.97 421 


25 


0.02 579 


9.86 200 


11 


42 


48 


16 


19 


9.83 634 


13 
14 


9. 97 447 


26 
25 


0.02 553 


9.86 188 


12 
12 


41 


44 


53 20 


20 


9.83 648 


9.97 472 


0.02 628 


9.86 176 


40 


6 40 


24 


21 


9.83 661 


13 


9.97 497 


26 


0.02 603 


9.86 164 


12 


39 


36 


28 


22 


9.83 674 


13 


9.97 523 


26 


0.02 477 


9.86 152 


12 


38 


32 


32 


23 


9.83 688 


14 


9.97 648 


25 
25 
25 

26 
25 
25 
26 
25 


0.02 452 


9.86 140 


12 


37 


28 


36 


24 


9.83 701 


13 

14 

13 
13 
14 
13 
13 

14 
13 
13 
13 
14 

13 
13 
13 
14 
13 

13 
13 
14 
13 
13 

13 
13 
14 
13 
13 

13 
13 
13 
13 
14 

13 
13 
13 
13 
13 


9.97 573 


0.02 427 


9.86 128 


12 
12 


36 


24 


53 40 


25 


9.83 715 


9. 97 698 


0.02 402 


9.86 116 


35 


6 20 


44 


26 


9.83 728 


9. 97 624 


0.02 376 


9.86 104 


12 


34 


16 


48 


27 


9.83 741 


9.97 649 


0.02 351 


9.86 092 


12 


33 


12 


52 


28 


9.83 755 


9.97 674 


0.02 326 


9.86 080 


12 


32 


8 


56 


29 


9.83 768 


9.97 700 


0.02 300 


9.86 068 


12 
12 


31 


4 


54 


80 


9.83 781 


9.97 7?5 


0.02 275 


9.86 056 


80 


6 


4 


31 


9.88 795 


9.97 750 


25 


0.02 250 


9.86 044 


12 


29 


56 


8 


32 


9.83 808 


9.97 776 


26 
25 
25 
25 


0.02 224 


9.86 032 


12 


28 


52 


12 


33 


9.83 821 


9.97 801 


0.02 199 


9.86 020 


12 


27 


. 48 


16 


34 


9.83 834 


9.97 826 


0.02 174 


9.86 008 


12 

12 


26 


44 


54 20 


35 


9.83 848 


9.97 851 


0.02 149 


9.85 996 


25 


5 40 


24 


36 


9.83 861 


9. 97 877 


26 
25 


0.02 123 


9.85 984 


12 


24 


36 


28 


37 


9.83 874 


9.97 902 


0.02 098 


9.85 972 


12 


23 


32 


32 


38 


9.83 887 


9.97 927 


25 


0.02 073 


9.85 960 


12 


22 


28 


36 


39 


9.83 901 


9. 97 963 


26 
25 

26 
26 
25 
26 
25 

26 
25 
25 
26 
25 

26 
25 
26 
25 
25 


0.02 047 
~0.02 022 


9. 85 948 


12 
12 


21 


24 


54 40 


40 


9.83 914 


9. 97 978 


9.85 936 


20 


5 20 


44 


41 


9.83 927 


9.98 003 


0.01 997 


9.85 924 


12 


19 


16 


48 


42 


9.83 940 


9.98 029 


0.01 971 


9. 85 912 


12 


18 


12 


52 


43 


9.83 954 


9.98 054 


0.01 946 


9.86 900 


12 


17 


8 


66 


44 


9.83 %7 


9.98 079 


0.01 921 


9.86 888 


12 
12 


16 


4 


55 


45 


9.83 980 


9.98 104 


0.01 896 


9. 86 876 


16 


5 


4 


46 


9. 83 993 


9.98 130 


0.01 870 


9.85 864 


12 


14 


56 


8 


47 


9.84 006 


9.98 166 


0.01 84S 


9.85 851 


13 


13 


52 


12 


48 


9.84 020 


9.98 180 


0. 01 820 


9.85 839 


12 


12 


48 


16 


49 


9.84 033 
9.84 046 


9.98 206 


0.01 794 


9.85 827 


12 
12 


11 


44 


55 20 


60 


9.98 231 


0.01 769 


9.85 815 


10 


4 40 


24 


51 


9.84 059 


9.98 266 


0.01 744 


9.85 803 


12 


9 


36 


28 


62 


9. 84 07? 


9.98 281 


0.01 719 


9. 85 791 


12 


8 


32 


32 


53 


9.84 085 


9. 98 307 


0.01.693 


9. 85 779 


12 
13 
12 


7 


28 


36 


64 


9. 84 098 


9. 98 332 


0.01 668 
0.01 643 


9.85 766 


6 


24 


55 40 


66 


9.84 112 


9. 98 357 


9.85 754 


6 


4 20 


44 


56 


9.84 125 


9.98 383 


26 
25 
25 
25 
26 


0.01 617 


9. 85 742 


12 


4 


16 


48 


57 


9.84 138 


9.98 408 


0.01 59'2 


9.85 730 


12 


3 


12 


52 


58 


9. 84 151 


9.98 433 


0. 01 567 


9.85 718 


12 


2 


8 


56 


59 


9.84 164 


9.98 458 


0.01542 


9. 85 706 


12 
13 


1 


4 


56 


60 


9.84 177 


9.98 484 


0.01 616 


9.85 693 





4 






L. Cos. 


d. 


L. Cotg 


c. d. 


L. Tang. 


L. Sin. 


d. 


/ 


m. s. 



w 
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Tablb 22. — Mve-ptace logarUhms of drcidar functionSt etc. — Continued. 



2" 










440 












m. 8. 

• 


/ 


L. Sin. 


d. 


L. Tang. 


c. d. 


L. Cotg. 


L. Cos. 


d. 






56 





9.84 177 


13 
13 
13 
13 
13 

13 
14 
13 
13 
13 

13 
13 
13 
13 
13 

12 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
12 
13 
13 

13 
13 
13 
13 
12 

13 
13 
13 
13 
12 

13 
13 
13 
12 
13. 

13 
13 
12 
13 
13 

13 
12 
13 
13 
12 

13 
13 
12 
13 
13 


9.98 484 


25 
25 
26 
25 
25 

25 
26 
25 
25 
26 

25 
25 
25 
26 
25 

25 
25 
26 
25 
25 

26 
25 
25 
25 
26 

25 
25 
25 
26 
25 

25 
26 
25 
25 
25 

26 
25 
25 
25 
26 

25 
25 
25 
26 
25 

25 
26 
25 
25 
25 

26 
25 
25 
25 
26 

25 
25 
25 
26 
25 


0.01 516 


9.86 693 


12 
12 
12 
12 
13 

12 
12 
12 
13 
12 

12 
12 
13 
12 
12 

13 
12 
12 
13 
12 

12 
13 
12 
12 
13 

12 
13 
12 
12 
13 

12 
13 
12 
13 

12 

12 
13 
12 
13 
12 

13 
12 
13 
12 
13 

12 
13 
12 
13 
13 

12 
13 
12 
13 
12 

13 
13 
12 
13 
12 


60 


4 


4 


1 


9.84 190 


9.98 509 


0.01 491 


9.85 681 


69 


^ 


8 


2 


9.84 203 


9.98 534 


0.01 466 


9.85 669 


68 


62 


12 


3 


9.84 216 


9.98 560 


0.01 449 


9.85 657 
9.85 646 


57 


48 


16 


4 


9.84 229 


9.98 586 


0.01 415 


66 


44 


56 20 
24 


5 
6 


9.84 242 
9.84 255 


9.98 610 
9.98 635 


0.01 390 
0.01 365 


9.85 632 
9.85 620 


55 
54 


3 40 
36 


28 


7 


9.84 269 


9.98 661 


0.01 339 


9.86 608 


53 


32 


32 


8 


9.84 282 


9.98 686 


0.01 314 


9.85 696 


52 


28 


36 


9 


9.84 295 


9.98 711 


0.01 289 


9.86 583 


51 


24 


56 40 


10 


9.84 308 


9.98 737 


0.01 263 


9.86 571 


60 


3 20 


44 


11 


9.84 321 


9.98 762 


0.01 238 


9.86 569 


49 


16 


48 


12 


9.84 334 


9.98 787 


0.01 213 


9.86 547 


48 


12 


52 


13 


9.84 347 


9.98 812 


0.01 188 


9.85 534 


47 


8 


56 


14 


9.84 360 


9.98 838 


0.01 162 


9.85 622 


46 


4 


57 


15 


9.84 37? 


9.98 863 


0.01 137 


9.85 510 


45 


3 


4 


J6 


9.84 385 


9.98 888 


0.01 112 


9.85 497 


44 


66 


8 


17 


9.84 398 


9.98 913 


0.01 087 


9.85 485 


43 


52 


12 


18 


9.84 411 


9.98 939 


0.01 061 


9.85 473 


42 


48 


16 


19 


9.84 424 


9.98 964 


0.01036 


9.86 460 


41 


44 


57 20 


20 


9.84 4?7 


•f . «fo VOg 


0.01 Oil 


9.85 448 


40 


2 40 


24 


21 


9.84 460 


9.99 015 


0.00 985 


9.85 436 


39 


36 


28 


22 


9.84 463 


9.99 04Q 


0.00 960 


9.85 423 


38 


32 


32 


23 


9.84 476 


9.99 065 


0.00 935 


9.85 411 


87 


28 


36 


24 


9.84 499 


9.99 090 


0.00 910 


9.86 399 


36 


24 


57 40 


25 


9.84 502 
9.84 515 


9.99 116 


0.00 884 


9.85 386 


35 


2 20 


44 


26 


9.99 141 


0.00 859 


9.85 374 


34 


16 


48 


27 


9.84 528 


9.99 166 


0.00 834 


9.86 361 


33 


12 


62 


28 


9.84 540 


9.99 191 


0.00 809 


9.85 349 


32 


8 


56 


29 
80 


9.84 553 


9.99 217 


0.00 783 


9.85 337 


31 


4 


58 


9.84 566 


9.99 242 


0.00 758 


9.85 324 


30 


2 


4 


31 


9.84 579 


9.99 267 


0.00 733 


9.86 312 


29 


66 


8 


32 


9.84 592 
9.84 606 


9.99 293 


0.00 707 


9.86 299 


28 


62 


.12 


33 


9.99 318 


0.00 682 


9.85 287 


27 


48 


"16 


34 


9.84 618 


9.99 343 


0.00 657 


9.86 274 


26 


44 


58 20 


35 


9.84 630 


9.99 368 


0.00 632 


9.85 2§2 


25 


1 40 


24 


36 


9.84 643 


9.99 394 


0.00 606 


9.85 250 


24 


36 


28 


37 


9.84 656 


9.99 419 


0.00 581 


9.85 237 


23 


32 


32 


38 


9.84 669 


9.99 444 


0.00 556 


9.85 226 


22 


28 


36 


39 


,9.84 682 


9. 99 469 


0.00 531 


9.85 212 


21 


24 


58 40 


40 


9.84 694 


9.99 495 


0.00 50& 


9.85 200 


20 


1 20 


44 


41 


9.84 707 


9.99 520 
9.99 545 


0.00 480 


9.85 187 


19 


16 


48 


42 


9.84 720 


0.00 455 


9.86 175 


18 


12 


52 
56 


43 
44 


9.84 733 
9.84 746 


9.99 570 
9.99 696 


0.00 430 
0.00 404 


9.85 162 
9.85 150 


17 
16 


8 
4 


59 


45 


9.84 758 


9.99 621 


0.00 379 


9.85 137 


15 


1 


4 


46 


9.84 771 


9.99 646. 


0.00 354 


9.85 125 


14 


56 


8 


47 


9.84 784 


9.99 672 


0.00 328 


9.85 112 


13 


52 


12 


48 


9.84 796 


9.99 697 


0.00 303 


9.86 100 


12 


48 


16 


49 


9.84 809 


9.99 722 


0.00 278 


9.85 087 


11 


44 


59 20 


60 


9.84 822 


9.99 747 


0.00 253 


9. 85 074 


10 


40 


24 


51 


9.84 83S 


9. 99 773 


0.00 227 


9.85 062 


9 


36 


28 


52 


9.84 847 


9.99 798 


0.00 202 


9.86 049 


8 


32 


82 


53 


9.84 860 


9.99 823 


0.00 177 


9.85 037 


7 


28 


86 


54 


9.81873 


9.99 848 


0.00 152 


9.85 024 


6 


24 


59 40 


55 


9.84 885 


9.99 874 


0.00 126 


9.85 012 


5 


20 


44 


56 


9.84 898 


9.99 899 


0.00 101 


9.84 999 


4 


16 


48 


57 


9.84 911 


9.99 924 


0.00 076 


9.84 986 


3 


12 


52 


58 


9.84 923 


9.99 949 


0.00 051 
0.00 025 


9. 84 974 


2 


8 


56 


59 


9.84 936 


9.99 975 


9. 84 961 


1 


4 


60 


60 


9.84 949 


0.00 000 


0.00 000 


". o4 irkv 
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c. d. 
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EXAMPL 


.. O. COMPUTATION O. GEO 




ES. 




Azimu 
Spber 


tha: 

c»l angle: 

tha': 
5 0+180° 

th (a): 


Nell-ChuBca. 
Nell— Zuni. 
Zuni— Sell. 


159 29 08.728 
120 54 13.980 




Azimu 


38 34 54.748 
179 50 02.124 




Azimu 


218 24 56. 872 




Latitude. 






Longitude. 




<f>: 35 25 13.473 
dit) -17 47.54Q 


Geo 
Geo 


Nell. 
Fob. No. 5. 

Zuni. 
Poa. No. 6. 


X: 
dk 

X' 

Comp (Italic 


108 

+ 


37 24 
17 15 


-A' 35 07 25.927 

Computation fnr 
latitude: 

log s i. G236305 
'■ B 8.5111933 
'■ cm a' 9.8930500 

l.iS(I) 3.0278738 

!nga' 9,24721! 
■■ C 1.25(i9ii 
" BinV 9,58986 


108 54 40 
n (or longituc 






'^sina' 
"A' 

Corr^for diff. 
Computati 


4.623 

9.794 

8.509 

0.087 

arc & Bino== 

3.015( 
1035" 


lu^'lll) 0.09408 






log(V) 




3.01 


jngD 2.3674 
■■ [I+II]^ e.0568 

li«(lll) 8.4243 






- «in ( 


^ 2 , 


) 9.76 
) 0.00 


ligE 6.0124 
■■ a'sinV 8.8371 
*■ (1) 3.0279 






^(VI) 


-S 


597'^ 


lug (IV) 7. 8774 






Azimuth check- J 


(I) 10B6. 2811+ 

(II) 1.242+ 






ck: 

er. angle 




A 


(Iin .02(l-r 
(IV) .008- 


'*[I+I11= 


1067. 528 

3.0283792 Che 

6.0567584 Sph 

at- 


i 


-d0 lOliT. .T4f)-r 


1 



f 
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BS. 

8 


8 
4 

2 
ide. 




Azimuth a: 
Spherical angle: 

Azimuth a^: 

da-\-18(f 

Azimuth (a): 



Chusca — Nell. 
Chusca — Zuni. 
Zuni — Chusca. 



o 

339 
25 


21 
11 


// 

40.150 
38. 601 


4 
179 


33 
57 


18. 751 
25.650 


184 


30 


44. 401 



06. 746 
40.818 



108 37 24.1" 
4- 17 lb J 



25. 928 



108 54 40. 



lion for 



Le: 



1 for longitude! 9230539 
9 7949*- 9986260 

0. 0872 
arc & sine=- 



3.01J 
1035^^^ 

n of azimuth: 

3.01 



OOd 



th check. 



1 4378393 

9. 85610 
1.26435 
7. 79982 

8. 92027 

2. 3698 
6. 8757 

9.2460 

6. 0214 
7. 6559 
3. 4378 

7. 1151 
// 

r40. 560-h 
.083+ 

.176-h 
.001- 



J740. 818 



Chusca. 
Geo. Pos. No. 4. 

Zuni. 
G^o. Pos. No. 6. 



Longityde. 



A: 
dX 



o / // 

108 50 14.518 

+ 4 25.768 

108 54 40.286 



Computation for longitude: 



logs 



4. 9280539 
8. 8999280 
8. 5092394 
0. 0872944 
Corr. for diff. arc & sine —129 



" sin a^ 
" A^ 
" sec <p^ 



loe (V) 
dl 



2. 4245028 
+265^^768 



Computation of azimuth: 



K 



log (V) 

.in (^) 

d <p 



(( 



sec I — 



(^) 



2. 424503 
9. 764002 

0.000009 



log (VI) 
da 



-2' 
Azimuth check 



2. 188514 

154^^ 350 

34^^ 350 



[I+II] 2740.643 
log " 3.4378525 Check: 

" [I-flip 6.875705 Spher. angle 

at Zuni 



o / // 

218 24 56.872 

184 30 44. 401 

33 54 12.471 

33 54 12. 469 
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Table 23. — Geodetic position computaitoiis — Continued. 



LATITUDE D°. 



,.., 


iceA 


IokB 


logC 


logD logE logF 


00 00 


a. 609 7268 


8.M2fl761 




-^ 5.6I2S ^ 








1.1707 


9,156 
















\ 


66 


61 


4727 


633 
758 


I 
















66 






3,934 










7158 


0.001 










7740 


069 


5 














10 


!l.!il)aTi66 


S.512 6V6 


S.8707 


166 5 6 


2,6 










197 




j 


66 


i 


6.0168 


SO'J 

332 
360 

43,5 


5 
5 
25 S067 


?' 


65 














60 


2131 


51S 
















25 


65 


W 


26S6 


564 


5 


26 






arao 


M7 












603 




29 


65 


.^ 


3381 






1 


H 


5' 


9!40Ki 


1 


26 


37 


M 


56 


4M9 


724 










4505 


736 
















10 


8.509 T'JSI 


8. ,512 6756 


9.1728 


0.768 5,6 


ai 6.368 • 


Vi 




1 


4835 


1 










6239 


















47 


i 


53 


5609 


M7 










9.5697 




51 














62 


51 














9,6950 


880 




M 


62 


51 






* 


M 


62 


50 


6189 


904 


8 


M 


61 






919 
















60 


^509 7261 


8.512 6748 


9,6489 


0.934 5,6m 6-6S4 1 



GEOGBAPHIO TABLES AND FORMULAS. 



19T 



Table 23. — Geodetic position computations — Continued. 



LATITUDE 1°. 



TAt. 


log A 


logB 


logC 


logD 


logE . logF 


/ 

1 00 


5.609 7261 


8.512 6748 


9.6489 


0.934 


5.6128 6.634 


1 


61 


48 


560 


941 


29 


2 


61 


47 


631 


948 


29 


3 


61 


47 


701 


955 


29 


4 


61 


46 


769 


962 


29 


05 


60 


46 


836 


969 


29 


6 


60 


45 


903 


975 


29 


7 


60 


45 


9.6968 


982 


29 


8 


60 


44 


9.7032 


988 


30 


9 


60 


44 


096 


0.995 


30 


10 


8.509 7260 


8. 512 6743 


9.7158 


1.001 


5.6130 


11 


59 


43 


220 


007 


30 


12 


59 


42 


281 


013 


30 


13 


59 


42 


341 


019 


30 


14 


59 


41 


400 


025 


31 


15 


59 


41 


458 


031 


31 


16 


58 


40 


516 


037 


31 


17 


58 


39 


572 


042 ' 


31 


18 


58 


39 


628 


048 


31 


19 


58 


38 


684 


053 


31 
5.6132 6.668 


20 


8.509 7258 


8.512 6738 


9.7738 


1.059 


21 


57 


37 


792 


064 


32 


22 


57 


36 


846 


070 


32 


23 


57 


36 


898 


075 


32 


24 


57 


35 


9.7950 


080 


32 


25 


57 


35 


9.8002 


085 


32 


26 


56 


34 


053 


090 


33 


27 


56 


33 


103 


095 


33 


28 


56 


33 


162 


100 


33 


29 


56 


32 


202 


105 


33 


80 


8.509 7256 


8.512 6731 


9.8250 


l.llO 


5.6133 


31 


55 


31 


298 


115 


34 


32 


55 


30 


346 


119 


34 


33 


55 


29 


393 


124 


34 


34 


55 


29 


439 


1'29 


34 


35 


54 


28 


485 


133 


34 


36 


54 


27 


531 


138 


35 


37 


54 


26 


576 


142 


35 


38 


54 


26 


620 


147 


35 


39 


53 


25 


664 


351 


36 


40 


8.509 7253 


8.512 6724 


9.8708 


1.156 


5.6136 6.756 


41 


63 


23 


751 


160 


36 


42 


53 


23 


794 


164 


36 


43 


52 


22 


836 


168- 


36 


44 


52 


21 


878 


173 


36 


45 


52 


20 


920 


177 


37 


46 


52 


20 


961 


181 


37 


47 


51 


19 


9.9002 


185 


37 


48 


51 


18 


042 


189" 


37 


49 


51 


17 


082 


193 


38 


50 


8.509 7251 


8.512 6716 


9. 9122 


1.197 


5.6138 


51 


50 


16 


161 


201 


38 


52 


• 50 


15 


200 


205 


38 


53 


50 


14 


239 


209 


39 


54 


49 


13 


277 


, 212 


39 


55 


49 


12 


315 


216 


39 


56 


49 


11 


353 


220 


39 


57 


49 


10 


390 


224 


40 


58 


48 


10 


427 


227 


40 


59 


48 


09 


464 


231 


40 


60 


8.509 7248 


8.512 6708 


9.^500 


1.2347 


5.6140 6.834 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 29. 



Trfit. 


log A 


losrB 


logC 


log D 


logE 


log F 


O f 

2 00 


8.509 7248 


8.512 6708 


§.95002 


1.2347 


5.6140 


6.834 


1 


47 


07 


5363 


383 


41 




2 


47 


06 


5721 


419 


41 




3 


47 


05 


6076 


454 


41 




4 


47 


04 


6428 


489 


41 




05 


46 


03 


6777. 


524 


■ 42- 




•6 


46 


02 


7123 


559 


42 




7 


46 


01 


7467 


593 


42 




8 


45 


6700 


7808 


627 


43 




9 


45 


6699 


8146 


661 


43 




10 


8. 509 7245 


8.512 6698 


9.98482 


1.2694 


5. 6143 




11 


44 


97 


8815 


727 


43 




12 


44 


97 


9145 


760 


44 




13 


44 


96 


„ 9473 


793 


44 




14 


43 


95 


9.99799 


826 


44 




15 


43 


94 


0.00122 


858 


45 




16 


43 


93 


0443 


890 


45 




17 


42 


91 


0762 


922 


45 




18 


42 


90 


1078 


953 


45 




19 


42 


89 


1392 


1.2984 


46 




20 


8.509 7241 


8.512 6688 


0.01703 


1.3015 


5.6146 


6.901 


21 


41 


87 


2013 


046 


46 




22 


41 


86 


2320 


077 


47 




23 


40 


86 


2625 


107 


47 




24 


40 


84 


2928 


138 


47 




25 


40 


83 


3229 


168 


48 




26 


39 


82 


3528 


197 


48 




27 


39 


81 


3825 


227 


48 




28 


38 


80 


4119 


256 


49 




29 


38 


79 


4412 


285 


49 




30 


8.509 7238 


8.512 6678 


0.04703 


1.3314 


5.6149 




31 


37 


76 


4992 


343 


50 




32 


37 


75 


6279 


372 


50 




33 


37 


74 


5564 


400 


50 




34 


36 


73 


5847 


428 


51 




35 


36 


72 


6129 


456 


51 




36 


35 


71 


6408 


484 


51 




37 


35 


70 


6686 


512 


52 




38 


35 


68 


6962 


539 


52 




39 


34 


67 


7237 


567 


52 




40 


8.509 7234 


8.512 6666 


0.07609 


1.3594 


5.6163 


6.959 


41 


33 


65 


7780 


621 


68 




42 


33 


64 


8050 


648 


53 




43 


33 


62 


8317 


674 


54 




44 


32 


61 


8583 


701 


^ 54 




45 


32 


60 


8848 


727 


54 




46 


31 


59 


9111 


753 


55 




47 


31 


58 


9372 


779 


56 




48 


31 


56 


9631 


805 


56 




49 


30 


55 


0.09890 


831 


66 


^ 


50 


8.509 7230 


8.512 6654 


0. 10146 


1.3856 


5.6166 


. 


51 


29 


52 


0401 


882 


57 




52 


29 


51 


0655 


907 


57 




53 


28 


50 


0907 


932 


57 




54 


28 


49 


1158 


957 


58 




55 


28 


47 


1407 


1.3982 


58 




56 


27 


46 


1655 


1.4007 


. 59 




57 


27 


45 


1902 


031 


59 




58 


26 


43 


2147 


055 


59 




59 


26 


42 


2390 


080 


60 




60 


8.609 7225 


8.512 6641 


0.12633 


1.4104 


5.6160 


7.010 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 3°. 



lAt. 


lot? A 


. logB 
diff. 1"=~0.03 


iQgC 


logD 


log E log P 


o / 

' 3 00 


8.509 7225 


8.512 6641 


0.12633 


1.4104 


. S.6160 7.010 


1 


25 


39 


2874 


28 


61 


2 


24 


38 


3113 


52 


61 


3 


24 


37 


3352 


75 


61 


4 


24 


35 


3589 


1.4199 


62 


05 


23 


34 


3825 


1.4222 - 


62 


6 ■ 


23 


33 


4059 


46 


62 


7 


. 22 


31 


4293 


69 


63 


8 


22 


30 


4525 


1.4292 


63 


9 


21 


28 


4756 


1.4315 


64 


10 


8.509 7221 


8.512 6627 


0.14985 


1.4338 


5.6164 


11 


20 


2(5 


6214 


60 


65 


12 


20 


24 


5441 


1.4383 


65 


13 


19 


23 


5667 


1.4405 


66 


14 


19 


21 


6892 


28 


66 


15 


18 


20 


6116 . 


50 


66 


16 


18 


18 


6338 


72 


67 


17 


17 


17 


6660 


1.4494 


67 


18 


17 


15 


6780 


1.4516 


68 


19 


16 


14 


6999 


38 


68 


20 


8.609 7216 


8.612 6612 


0.17217 


1.4660 


5.6168 7.0S5 


21 


15 


11 


7434 


1.4581 


69 


22 


16 


09 


7650 


1.4603 


69 


23 


14 


08 


7666 


24 


70 


24 


14 


06 


8079 


45 


70 


25 


13 


05 


8292 


66 


71 


26 


13 


03 


8504 


1.4687 


71 


27 


12 


02 


8715 


1.4708 


72 


28 


12 


6600 


8925 


29 


72 


29 


11 


6599 


9133 


50 


72 


30 


8.609 7211 


8.612 6697 


0.19341 


1.4770 


5.6173 


31 


10 


96 


9548 


1.4791 


73 


82 


10 


94 


9754 


1.4811 


74 


33 


09 


92 


19959 


32 


74 


34 


09 


91 


20163 


52 


75 . 


35 


08 


89 


0366 


72 


75 . 


36 


06 


88 


0568 


1.4892 


76 


37 


07 


86 


0769 


1.4912 


76 


38 


07 


84 


0969 


32 


77 


39 


06 


83 


1168 


52 


. 77 


40 


8.509 7206 


8.512 6581 


0.21367 


1.4971 


5.6178 7.096 


41 


06 


80 


.1564 


1.4991 


78 


42 


04 


78 


1761 


1.5011 


79 


43 


04 


76 


1956 


30 


79 


44 


03 


75 


2151 


49 


80 


45 


03 


73 


2345 


68 


80 


46 


02 


71 


2538 


• 1.5088 


81 


47 


02 


69 


2731 


1.5107 


81 


48 


01 


68 


2922 


26 


81 


49 


01 


66 


3113 


45 


82 


60 


8.609 7200 


8.512 6564 


0.23302 


1.5163 , 


5.6182 


61. 


7199 


63 


3491 


1.5182 


83 


52 


99 


61 


3680 


1.5201 


84 . 


53 


98 


59 


3867 


19 


84 


. 54 


98 


58 


4053 


38 


85 


55 


97 


56 


4239 


56 


85 


66 


96 


64 


4424 


75 


86 


67 


96 


52 


4608 


1.5293 


86 


68 


95 


60 


4792 


1.5311 


87 


69 


95 


49 


4974 


29 


87 


60 


8.609 7194 


8.612 6647 


0.25156 ' 


1.5347 


5.6188 7.133 




G-EOGRiPHIC TABLES AND FOBMULAS. 

rABi.E 23. — GfodAic poe'Uiim ci/mpuiaHimg — Continued. 
lATITUDE 4". 





1-B 




A- '11^ ^ 


1ob€ 


0.1. 


li«E 


luKF 


— 


5.609 


,m 


^.51.6547 


"^25.56 


,5347 


,1.r.i«e 


?,1S3' 


.', 




93 


43 


5518 


63§ 










W 




5697 


































36 










91 


36 


6'2S2 
























































10 


8.509 


-iss 


i.bVl 6529 


0.26935 


.5523 


5. 6193 








































86 


a 


745.'i 








« 








7627 


■•™ 


OS 




i 




i 


14 


s 


^9 






» 


8.609 


7182 


8.512 6510 


"■nii 


.»« 


5.6.1 


,.» 








06 










a 




» 




9310 


s 


f 




1 




7fi 


W 


9802 
0.29966 


:5807 


1 




;ili 


a 509 


-175 


«. 512 6490 


0.30290 


-5856 


5,62M 




ill 




7* 


g 


0611 




^ 




















1 




^ 


^ 


0931 


I 


« 




3fi 

S7 




70 


72 


1,^63 


Z 


s.fi'jio 








67 




ajsi 








% 




66 


% 




57 


12 




"'"' 




1 


I 


2491 


73 


13 




































W 


.,» 


60 


.512 6^ 


3104 


..» 


"=i; 




















\, 




56 


38 


4152 


36 


" 




I 




57 


i 


4V40 




22 




50 


S.509 


7154 


S.612 6427 


0.34885 


,«308 


S,«2. 


7.2-» 
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Table 23. — Geodetic position compUtaiions — Continued. 



LATITUDE 5°. 
I 



T^at. 


log A 


logB 


logC 


., ^^^ 


log E. log F 






diff. l"=-0.04 




diff. l"=+0.22 






o / 

5 00 


^ 8.509 7154 


8.612 6427 


0.34886 


1.6308 


5.6223 7.229 




1 


63 


24 


5030 


23 


24 




2 


53 


22 


5175 


37 


24 




3 


62 


20 


5320 


61 


25 




4 


61 


18 


6464 


65 


26 




05 


50 


15 


5607 


79 


26 




6 


49 


13 


5750 


1.6393 


27 




7 


49 


11 


5892 


1.6407 


28 




8 


48 


08 


6034 


21 


28 




9 


47 


06 


6176 


35 


29 




10 


8.509 7146 


8.512 6404 


0.36317 


1.6449 


5.6230 




11 


46 


6402 


6467 


63 


30 




12 


45 


6399 


6697 


77 


31 




13 


44 


97 


6737 


1.6491 


32 




14 


43 


95 


6876 


1.6604 


32 




15 


43 


92 


7015 


18 


33 




16 


42 


90 


7154 


32 


34 


« 


17 


41 


88 


7292 


45 


34 




18 


40 


85 


7429 


69 


35 




19 


39 


83 


7666 


72 


36 




20 


8.509 7139 


8.512 6381 


0.37703 


1.6686 


5.6236 7.266 




21 


38 


78 


7839 


1.6699 


37 




22 


37 


76 


7976 


1.6612 


38 




23 


36 


73 


8111 


26 


38 




24 


35 


71 


8246 


39 


39 




25 


35 


69 


8380 


52 


40 




26 


34 


66 


8514 


65 


41 




27 


33 


64 


8648 


78 


41 




28 


32 


61 


8781 


. 1.6692 


42 




29 


31 


69 


8914 


1.6705 


43 




30 


8.509 7131 


8.512 6366 


0.39047 


1.67i8 


5.6243 




81 


30 


54 


9179 


31 


44 




32 


29 


62 


9311 


44 


46 




33 


28 


49 


9442 


66 


46 




34 


27 


47 


9573 


69 


46 




85 


27 


44 


9704 


82 


47 




36 


26 


42 


9834 


1.6796 


48 




37 


26 


39 


0.39964 


1.6808 


48 




88 


24 


37 


0.40094 


20 


49 




39 


23 


34 


0223 


33 


60 




40 


8.509 7122 


8. 512 6332 


0.40351 


1.6846 


5.6251 7.282 




41 


21 


29 


0480 


68 


51 




42 


21 


27 


0608 


71 


62 




43 


20 


24 


0735 


83 


53 


^k.*ft 


44 


19 


21 


0863 


1.6896 


64 


45 


18 


19 


0990 


1.6908 


64 


^ 


46 


17 


16 


1116 


21 


55 




47 


16 


14 


1242 


33 


56 




48 


16 


11 


1368 


45 


57 




49 


15 


09 


1493 


58 


57 




50 


8.509 7114 


8.612 6306 


0.41619 


1.6970 


5.6258 




51 


13 


03 


1743 


82 


59 




52 


12 


6301 


1868 


1.6994 


60 




53 


11 


6298 


1992 


1.7006 


60 




54 


10 


% 


2115 . 


19 


61 




55 


09 


93 


2239 


31 


62 




56 


09 


90 


2362 


43 


63 


♦ " 


57 


08 


88 


2484 


65 


63 




58 


07 


85 


2607 


67 


64 




59 


06 


82 


2729 


79 


65 




60 


8.509 7105 


8.512 6280 


0.42860 


1.7090 


5.6266 7.306 
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Table 23.- — Geodetic position computations — Continued. 





dml^=-oo2 


1<«B 


loRC 


logD 


logE 


logF 






lff.l"=-0.D6 




dift.l''=+0.18 






I 00 


5.509 7105 


8.612 6280 


0.42850 


1.7090 


U^ 


5.306 
















I 


■ ^ 


72 


3098 


26 


M 




i 


01 


B9 


3334 


38 


69 




1 


7100 


M 


Kra 


fl 


;o 










se^ 


73 


71 




9 


^ 


u 
















0.44049 










95 


60 


416! 












47 






































15 


91 


^ 


«^ 


76 


78 




18 


i 


i 


i 




1 






a. .509 7087 


























22 


84 


19 


5446 


S6 


84 












C6 






25 






5788 








26 


81 






1.7389 














1.7400 






^ 


78 


Im 


6241 


22 


^ 




30 


8,609 7077 ' 








































33 






6689 








S4 


73 






76 




















36 






7022 


1,7«« 


95 




87 


70 


76 


7132 


1.7508 




























80 






10 


S. 509 7068 


S.51i f,167 


0.474«2 


1.7641 


5.6299 


7. Ml 












































44 


M 


55 


7898 


83 


02 


















47 


61 


46 


8222 


l!7604 
15 


05 








IK 


8330 


26 














36 




















1 


57 


i 


■ 8651 
8757 


56 

77 


08 




56 


62 


22 


6075 


1 7698 


12 










aiai 


l!7708 






53 


« 


13 






14 




59 


48 


10 


9490 


38 


16 




00 


8.509 7047 


8,512^107 


0.49600 


1.7749 


6.6216 


7.371 
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Table 23. — Geodetic position computations — Continned. 



LATITUDE 70. 



TAt. 


log A 
diff.l'°=-0.02 

• 


logB 
diff.l'^s-0.06 


logC ' 


logD 


logE 


logF 




diflf.l"=+0.16 






/ 
7 00 


8.509 7047 


8.512 6107 


0.49600 


1.7749 


5.6316 


^.371 


1 


46 


03 


705 


59 


17 




2 


45 


6100 


809 


69 


. 13 




3 


44 


6097 


0.49^3 


79 


19 




4 


43 


94 


0.50016 


89 


20 




05 


42 


91 


119 


1.7799 


21 




6 


41 


88 


222 


1.7809 


22 




7 


40 


85 


325 


19 


23 




8 


39 


82 


428 


29 


23 




9 


38 


78 


630 


39 


24 




10 


8.509 7037 


8.612 6075 


0.50632 


1.7849 


5.6325 




11 


36 


72 


734 


59 


26 




12 


35 


69 


836 


68 


27 




13 


34 


66 


0.50937 


78 


28 




14 


33 


62 


0.51039 


88 


29 




15 


32 


59 


140 


1.7898 


30 




16 


30 


56 


240 


1.7908 


31 




17 


29 


63 


341 


17 


32 




18 


28 


50 


441 


27 


33 




19 


27 


46 


541 


37 


34 




20 


8.609 7026 


8.512 6043 


0.51641 


1.7946 


5.6335 


7.391 


21 


25 


40 


741 


66 


36 




22 


24 


37 


840 


66 


37. 




23 


23 


33 


0.5193d 


75 


37 




24 


22 


30 


0.52038 


85 


38 




25 


21 


27 


137 


1.7994 


39 




26 


20 


23 


236 


1.8004 


40 




27 


19 


20 


334 


13 


41 




28 


17 


17 


432 


23 


42 




29 


16 


14 


530 


32 


43 




30 


8.609 7015 


8.512 6010 


0.52628 


1.8042 


5.6344 




31 


14 


07 


725 


51 


45 




82 


13 


04 


822 


61 


46 




33 


12 


(WOO 


0.52919 


70 


47 




34 


11 


6997 


0.53016 


79 


■ 48 




35 


10 


94 


113 


89 


49 


• 


36 


09 


90 


209 


1.8098 


50 




37 


07 


87 


306 


1.8107 


51 




38 


06 


83 


402 


17 


52 




39 


05 


80 


497 


26 


53 




40 


8.509 7004 


8.512 6977 


0.53693 


1.8135 


5.6354 


7.409 


41 


03 


73 


688 


44 


65 




42 


02 


70 


784 


53 


56 




43 


01 


66 


879 


63 


57 




44 


7000 


63 


0.53973 


72 


58 




45 


6998 


60 


0.54068 


81 


59 




46 


97 


56 


162 


90 


60 




47 


96 


53 


257 


1.8199 


61 




48 


95 


49 


351 


1.8208 


62 




49 


94 


46 


444 


17 


63 




60 


8.509 6993 


8.512 5942 


0.54538 


1.8226 


5.6364 




61 


91 


39 


631 


35 


65 




62 


90 


35 


725 


44 


66 




63 


89 


32 


818 


53 


67 




54 


88 


28 


0.54911 


62 


68 


• 


56 


87 


25 


0.65003 


71 


69 




66 


86 


21 


096 


80 


70 




67 


84 


18 


188 


89 


71 




68 


83 


• 14 


280 


1.8298 


72 




69 


82 


11 


372 


1.8307 


73 




60 


8.509 6981 


8.512 5907 


0.55464 


1.8315 

• 


5.6374 


7.427 
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Table 23. — Geodetic position computaiiom — Continued. 



LATITUDE 8°. 



T.at. 


log A 


logB 


logC 


logD 


log E log F 


diff. 1"=-0.C2 


diflf. l«=-0.06 




diff. r'=+0.14 


diflf. V'=+0.02 


o / 
8 00 


8.509 6981 


• 
8.512 5907 


0.65464 


1.8815 


S.6374 7.427 


1 


80 


04 


556 


24 


75 


2 


79 


5900 


646 


33 


76 


3 


77 


5897 


738 


42 


77 


4 


76 


93 


829 


50 


78 


05 


75 


90 


0.65919 


59 


79 


6 


74 


86 


0.66010 


68 


80 


7 


73 


82 


100 


77 


81 


8 


71 


79 


191 


86 


82 


9 


70 


75 


281 


1.8394 


83 


]0 


8.509 6969 


8.512 5872 


0. 56371 


1.8403 


6.6384 


11 


68 


68 


460 


12 


85 


12 


67 


64 


560 


20 


86 


13 


65 


61 


639 


28 


87 


14 


64 


57 


728 


37 


88 


15 


63 


54 


817 


45 


90 


16 


62 


50 


906 


54 


91 


17 


61 


46 


0.66995 


62 


92 


18 


59 


43 


0.57083 


71 


93 


19 


58 


39 


172 


79 


94 


20 


8.509 6957 


8.512 5835 


0.57260 


1.8488 


5. 6395 7. 444 


21 


66 


92 


348 


1.8496 


% 


22 


54 


28 


436 


1.8f05 


97 


23 


53 


24 


623 


13 


98 


24 


52 


20 


611 


21 


99 


25 


61 


17 


698 


30 


5.6400 


26 


49 


13 


785 


38 


5.6401 


27 


48 


09 


872 


46 


02 


28 


47 


06 


0. 57959 


65 


03 


29 


46 


5802 


0. 58045 


63 


04 


30 


8.509 6945 


8. 512 5798 


0.68132 


1.8571 


5.6406 


31 


43 


> 94 


218 


80 


07 


32 


42 


91 . 


304 


88 


08 


33 


41 


87 


390 


1.8596 


09 


34 


39 


83 


476 


1.8604 


10 


36 


38 


79 


562 


13 


11 


36 


37 


75 


647 


21 


12 


37 


36 


72 


732 


29 


13 


38 


34 


68 


818 


37 


14 


39 


33 


64 


903 


45 


15 


40 


a 509 6932 


8. 512 5760 


0.68987 


1.8653 


5.6416 7.461 


41 


31 


56 


0.59072 


61 


18 


42 


29 


58 


157 


69 


19 • 


43 


28 


49 


241 


77 


20 


44 


27 


45 


325 


85 


21 


46 


25 


41 


409 


1.8693 


22 


46 


24 


37 


493 


1.8701 


23 


47 


23 


33 


577 


09 


24 


48 


22 


29 


660 


17 


25 


49 


20 


26 


744 


25 


26 


50 


8.509 6919 


8. 512 5722 


0.59827 


1.8733 


5.6428 


51 


18 


18 


. 910 


41 


29 


52 


16 


14 


0.59993 


49 


30 


53 


15 


10 


0.60076 


57 


81 • 


64 


14 


06 


159 


65 


32 


55 


12 


5702 


241 


73 


33 


56 


11 


5698 


324 


81 


84 


57 


10 


94 


406 


• 89 


36 


58 


09 


90 


488 


1.8796 


37 


59 


07 


86 


570 


•l.«804 


38 


60 


8.509 6906 


8.512 5682 


0.60652 


1.8812 


5.6439 7.476 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 9°. 



Lat. 



00 
1 
2 
3 

4 

05 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 

25 
26 
27 
28 
29 



log A 
diflf.r'=-0.02 



logt logC 

diff.l'^=-0.07 



log D log E log F 

diflf. 1''= +0.12 diff. 1"= +0.02 



8.509 6906 

05 

03 

02 

6901 

6899 
98 
97 
95 
94 

8. 509 6893 
91 
90 
89 
87 

86 
84 
83 
82 
80 

8. 509 6879 
78 
76 
75 
74 

72 
71 
69 
68 
67 



8. 512 5682 
78 
74 
70 
66 

62 
58 
64' 
50 
46 

8. 512 5642 
38 
34 
30 
26 

22 
18 
14 
10 
06 

8.512 5602 

5598 

93 

89 

85 

81 
77 
73 
69 
64 



0.60652 
733 
815 
896 

0.60977 

0.61058 
139 
220 
301 

881 

0. 61461 
542 
622 
702 
781 

861 

0. 61941 

0. 62020 

099 

178 

0.62257 
336 
415 
493 
572 

650 
728 
8P6 
884 
0.62962 



1.8812 
20 
27 
35 
43 

51 
58 
66 
74 
81 

1.8889 

1.8897 

1.8904 

12 

19 

27 
34 
42 
50 
57 

1.8964 
72 
79 
87 

1.8994 

1.9002 
09 
17 
24 
31 



0.6439 
40 
41 
42 
44 

• 

45 
46 
47 
48 
49 

5.6450 
52 
53 
54 
55 

56 
57 
59 
60 
61 

5.6462 
63 
65 
66 
67 

68 
69 
70 
72 
73 



30 


8.509 6865 


8.512 5560 


0.63039 


1.9039 


6.6474 


31 


64 


56 


117 


46 


75 


32 


62 


62 


194 


63 


76 


33 


61 


48 


271 


61 


78 


34 


60 


43 


349 


68 


79 


35 


58 


39 


426 


75 


80 


36 


57 


35 


502 


82 


81 


37 


55 


31 


579 


90 


83 


38 


54 


27 


656 


1.9097 . 


84 


39 


53 


22 


732 


1.9104 


86 


40 


8.509 6851 


8.512 6518 


0.63808 


1.9111 


5. 6486 


41 


50 


14 


885 


19 


87 


42 


48 


10 


0.63961 


26 


89 


43 


47 


05 


0.64037 


33 


90 


44 


45 


5501 


112 


40 


91 


45 


44 


6497 


188 


. 47 


92 


46 


43 


92 


264 


54 


94 


47 


41 


88 


339 


61 


95 


48 


40 


84 


415 


69 


96 


49 


38 


80 


490 


76 


97 


50 


8.509 6837 


8. 512 5475 


0.64565 


1.9183 


5.6498 


51 


35 


71 


640 


90 


6.6500 


52 


34 


67 


715 


1. 9197 


01 


53 


33 


62 


789 


1.9204 


02 


54 


31 


68 


864 


11 


03 


55 


30 


54 


0.64938 


18 


05 


56 


28 


49 


0.66013 


25 


06 


57 


27 


45 


087 


32 


07 


58 


26 


40 


161 


39 


08 


59 


24 


36 


236 


46 


10 


60 


8. 509- 6822 


8. 512 5432 


0. 65309 


1.9263 


5.6411 



7.476 



7.490 



7.506 



7.618 
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Table 23, — Geodetic posUian computations — Continued. 



LATITUDE 10°. 



A 



i 



JjAt 


log: A 


..-^°8^® 


logC 


logD 


log E log F 


J^Oiltm 


diff.r'=-0.03 


diflf.F=-0.08 




diff.l"=-f0.11 


diff.l"=+0.02 


O t 

10 00 


8.509 6822 


8.512 5432 


0.65309 


1.9253 


16511 7.518 


1 


21 


27 


383 


60 


12 


2 


19 


23 


456 


67 


13 


8 


18 


19 


530 


74 


15 


• 4 . 


17 


14 


603 


80 


16 


05 


15 


10 


677 


87 


17 


6 


14 


05 


750 


1.9294 


18 


7 


12 


5401 


823 


1.9301 


20 


8 


11 


5396 


896 


08 


21 


9 


9 


92 


0.65968 


15 


22 


10 


8.509 6808 


8.612 5388 


0.66041 


1.93-22 


5.6524 


11 


06 


83 


114 


28 


25 


12' 


05 


79 


186 


35 


26 


13 


03 


74 


259 


42 


27 


14 


02 


70 


331 


49 


29 


15 


6800 


65 


403 


56 


30 


16 


6799 


61 


475 


62 


31 


17 


97 


56 


547 


69 


33 


18 


96 


52 


619 


76 


84 


19 


94 


47 


691 


82 


35 


20 


8.509 6793 


8.512 5348 


0.66762 


1.9389 


5.6536 7.532 


21 


91 


38 


834 


1.98% 


38 


22 


90 


83 


905 


1.9403 


39 


23 


88 


29 


0.66976 


09 


40 


24 


87 


24 

• 


0.67047 


16 


42 


25 


85 


20 


118 


23 


48 


26 


84 


15 


189 


29 


44 


27 


82 


11 


260 


36 


46 


28 


81 


06 


331 


42 


47 


29 


79 


5302 


401 


49 


48 


30 , 


8.509 6777 


8.512 5297 


0.67472 


1.9456 


5.6549 


31 ' 


76 


92 


542 


62 


51 


32 


74 


88 


613 


69 


52 


33 


73 


'83 


683 


75 


53 


34 


71 


79 


753 


82 


55 


35 


70 


74 


823 


88 


56 


36 


68 


69 


893 


1.9495 


57 


37 


67 


65 


0.67962 


1.9501 


59 


38 


65 


60 


0.68032 


08 


60 


39 


64 


55 


102 


14 


61 


40 


8. 509 6762 


8. 512 5251 


0.68171 


1.9621 


5.6563 7.644 


41 


60 


46 


240 


27 


64 


42 


59 


41 


310 


84 


65 


43 


57 


87 


379 


40 


67 


44 


56 


32 


448 


47 


68 


45 


54 


27 


517 


58 


69 


46 


53 


23 


686 


60 


71 


47 


51 


18 


654 


66 


72 


48 


50 


13 


723 


72 


73 


49 


48 


08 


791 


79 


75 


50 


8.509 6746 


8.512 5204 


0.68860 


1.9585 


5.6576 


51 . 


45 


5199 


928 . 


91 


78 


52 


43 


94 


0.68996 


1.9598 


79 


53 


42 


89 


0.69064 


1.9604 


80 


54 


40 


85 


132 


10 


82 


55 


38 


80 


200 


17 


88 


56 


37 


75 


268 


23 


84 


57 


35 


70 


336 


29 


86 


58 


34 


66 


404 


86 


87 


59 


32 


61 


471 


42 


88 


60 


8.509 6730 


8.512 5156 


0.69539 


1.9648 


5.6590 7.556 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 11°. 



Trfit. 


log A 


logB 


logC 


logD 


log E log F 




diflf.l"=-0.03 


diflf.l"=-0.08 




diff.l"=+0.10 


dilT.l''=-+0.02 




o ■ / 
11 00 


8.509 6730 


8.512 5156 


0.69539 


1.9648 


S.6590 7.566 , 




1 


29 


51 


606 


54 


91 




2 


27 


46 


673 


61 


93 




3 


26 


41 


740 


67 


94 




4 


24 


37 


807 


73 


95 




05 


22 


32 


874 


79 


97 




,6 


21 


27 


0.69941 


86 


98 




"7 


19 


22 


0.70008 


92 


5.6599 




8 


18 


17 


074 


1.9698 


5.6601 




9 


16 


12 


141 


1.9704 


02 




10 


8.609 6714 


8.512 5108 


0.70208 


1.9710 


6.6604 




11 


13 


6103 


274 


16 


06 




12 


11 


6098 


340 


23 


06 




13 


09 


6093 


406 


29 


08 




14 


08 


88 


473 


35 


09 




15 


06 


83 


539 


41 


11 




16. 


05 


78 


604 


47 * 


12 




17 


03 


73 


670 


63 


13 




18 


01 


68 


736 


59 


16 


s. 


19 


6700 


63 


802 


65 


16 




20 


8.509 6698 


8.512 6058 


0.70867 


1.9771 


5.6618 7.568 




21 


96 


53 


933 


77 


19 




22 


95 


49 


0.70998 


83 


20 




23 


93 


44 


0.71063 


89 


22 




24 


91 


39 


128 


1.9795 


23 




25 


90 


34 


194 


L9801 


25 




26 


88 . 


29 


250 


07 


26 




27 


86 


24 


323 


13 


27 




28 


85 


19 


388 


19 


29 




29 


83 


14 


453 


26 


30 \ 




30 


8.509 6681 


8.612 5009 


^ 0.71518 


1.9831 


6.6632 




31 


80 


04 


582 


37 


33 




32 


78 


4999 


647 


43 


36 




33 


76 


94 


711 


49 


36 




34 


75 


89 


775 


55 


37 




35 


73 


83 


840 


61 


39 




36 


71 


78 


904 


67 


40 




37 


70 


73 


0. 71968 


73 


42 




38 


68 


68 


0.72032 


79 


43 




39 


66 


63 


095 


85 


46 




40 


8.509 6665 


8.612 4968 


0. 72159 


L9890 


6.6646 7.680 




41 


63 


63 


223 


1.9896 


47 




42 


61 


48 


286 


1.9902 


49 




43 


59 


43 


360 


08 


50 




44 


58 


38 


413 


14 


62 




45 


56 


33 


477 


20 


53 




46 


54 


28 


540 


25 


66 




47 


53 


22 


603 


31 


66 




48 


61 


17 


666 


37 


58 




49 


49 


12 


729 


43 


69 




50 


8.509 6647- 


8.512 4907 


0. 72792 


1.9949 


5.6661 




51 


46 


4902 


865 


- 54 


62 




52 


44 


4897 


918 


60 


64 




53 


43 


92 


0.72980 


66 


. 66 




64 


41 


86 


0.73043 


72 


66 




55 


39 


81 


106 


77 


68 




56 


37 


76 


168 


83 


69 




57 


35 


71 


230 


89 


71 




58 


34 


66 


293 


94 


72 




59 


32 


60 


356 


1.9900 


74 




60 


8.609 6630 


8.512 4866 


0. 73417 


2.0006 


6.6676 7.691 
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Table 23. — Geodetic position computaiions — Continued. 



LATITUDE 12°. 





Lat. 




log A 


logB 


logC 


logD 


log E 


logF 




diff.r'=-0.03 


diff.F=-0.09 




diff.F=+0.09 


diff.F-= 4-0.04 






o / 

12 00 


R509 6630 


8.512 4855 


0. 73417 


2.0006 


B.6676 


f.691 




1 


29 


50 


479 


11 


77 






2 


27 


45 


641 


17 


78 






8 


26 


39 


603 


23 


80 






4 


23 


34 


664 


28 


81 






06 


21 


29 


726 


34 


83 






6 


20 


24 


788 


40 


84 






7 


18 


18 


849 


46 


86 






8 


16 


13 


911 


51 


87 






9 


14 


08 


0.73972 


67 


89 






10 


8.609 6613 


8.512 4803 


0.74033 


2.0062 


5.6690 






11 


11 


4797 


094 


67 


92 




/ 


12 


09 


92 


156 


73 


93 






13 


07 


87 


217 


79 


96 






14 


06 


81 


278 


84 


96 






15 


04 


76 


339 


90 


98 






16 


02 


71 


399 


2.0096 


99 






17 


6600 


65 


460 


2.0101 


5.6701 






18 


6599 


60 


521 


07 


02 






19 


97 


55 


581 


12 


04 






20 


8.509 6595 


8.612 4749 


0. 74642 


2.0118 


6.6705 


7.601 • 




21 


93 


44 


702 


23 


07 




.^^m. 


22 


91 


39 


763 


29 


08 




^^^^L 


23 


90 


33 


823 


84 


10 




^^^^k 


24 


88 


28 


883 


40 


11 




^^^H^ 


25 


86 


23 


0.74943 


46 


13 




^^^^^M 


26 


84 


17 


0.75003 


60 


14 




^^^^^HV 


27 


82 


12 


063 


66 


16 




^^^^^^^v 


28 


81 


06 


123 


61 


17 




^^^^m 


29 


79 


4701 


183 


67 


19 




^^^^m 


30 


8.509 6577 


8 512 469G 


0.75243 


2.0172 


5.6720 




^^^^^v 


31 


75 


90 


302 


77 


22 




^^^^^v 


32 


73 


85 


362 


83 


24 




^^^^K 


33 


72 


79 


422 


88 


25 




j^^Hk 


84 


70 


74 


481 


94 


27 


• 


^^^^^k 


35 


G8 


68 


640 


2.0199 


28 




^^^^^^^K 


36 


66 


63 


600 


2.0205 


30 




^^^^^^H|P 


37 


64 


57 


659 


10 


31 




^^^^^^^^^^^^^^^^k k 


38 


62 


52 


718 


16 


33 




^W 


39 


61 


46 


777 


21 


34 




^^F' 


40 


8.509 6659 


8.612 4641 


0.75836 


2.0226 


5.6736 


7.611 


^^^^Kv' 


41 


57 


35 


895 


32 


37 




^^^^B^ 


42 


• 55 


30 


0.76954 


37 


39 




^^^^^ 


43 


53 


24 


0. 76013 


42 


41 




^^^ 


44 


51 


19 


072 


47 


42 




^ 


45 


50 


13 


130 


63 


44 






46 


48 


08 


189 


58 


45 






47 


46 


4602 


247 


63 


. 47 






48 


44 


4597 


306 


69 


48 






49 


. 42 


91 


364 


74 


50 






50 


8.509 6540 


8.512 4586 


0.76422 


2.0279 


6.6761 


• 




51 


39 


80 


481 


84 


63 






52 


37 


75 


539 


90 


56 






53 


35 


69 


697 


2.0295 


56 






54 


33 


63 


665 


2.0300 


68 






55 


31 


58 


713 


05 


69 






56. 


29 


52 


771 


10 


61 






57 


27 


47 


828 


16 


62 






58 


26 


41 


886 


21 


64 






59 


24 


36 


0. 76944 


26 


66 






60 


8.509 6522 


8.512 4530 


0. 77001 


2.0331 


5.6767 


7.621 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 13<5. 



l4Lt. 


log A 


logB 


logC 


logD 


log E log F 
diflri''=4-0.03 


diff. P=-0.03 


diff. F=-0.10 


diff. r'=+D.93 


diff. l"=+0.08 


o / 
13 00 


* 

8.509 6522 


8.512 4530 


0.77001 


2.0331 


5.6767 7.621 


1 


20 


24 


059 


36 


69 


1 2 


18 


19 


116 


42 


70 


8 


16 


13 


174 


47 


72 


4 


14 


07 


231 


52 


74 


05 


12 


4502 


288 


57 


75 


6 


10 


4496 


346 


62 


77 


7 


09 


90 


403 


67 


78 


8 


07 


85 


460 


73 


80 


■ 9 


05 


79 


517 


78 


82 


10 


8.509 6503 


8.512 4473 


0.77574 , 


2.0383 


5.6788 


11 


• 6501 


67 


630 


88 


85 


12 


6499 


62 


687 


93 


86 


13 


97 


56 


744 


2.0398 


88 ' 


14 


95 


50 


801 


2.0403 


90 


' 16 


93 


45 


857 


08 


91 


16 


91 


39 


914 


13 


93 


17 


90 


33 


0. 77970 


18 


94 


18 


88 


27 


0.78027 


23 


96 


19 


86 


22 


083 


28 


98 


20 


8.509 6484 


8.612 4416 


0.78139 


2.0433 


5.6799 7.631 


21 


82 


10 


195 


88 


5.6801 


22 


80 


4404 


251 


14 


03 


23 


78 


4399 


307 


49 


04 


24 


76 


93 


363 


54 


06 


25 


74 


87 


419 


59 


07 


26 


72 


81 


475 


64 


09 


27^ 


70 


76 


531 


69 


11 


• 28 


68 


70 


587 


74 


12 


29 


66 


64 


642 


78 


14 


80 


8.509 6464 


8.512 4358 


0.78698 


2.0483 


6.6816 


31 


63 


62 


754 


88 


17 


82 


61 


46 


809 


96 


19 


83 


59 


. 41 


865 


2.0498 


20 


34 


67 


35 


920 


2.0508 


22 


35 


55 


29 


0.78975 


08 


24 


36 


53 


23 


0.79030 


18 


25 


37 


51 


17 


086 


18 


27 


38 


49 


11 


141 


23 


29 


39 


47 


4306 


196 


28 


30 


40 


8.509 6445 


8.512 4299 


0.79251 


2.0533 


5.6832 7.640 


41 


43 


94 


306 


38 


34 


42 


41 


88 


360 


42 


36 


43 


39 


82 


415 


47 


37 


44 


37 


76 


470 


52 


39 


45 


35 


70 


625 


57 


40 


46 


38 


64 


579 


62 


42 


47 


31 


68 


634 


67 


44 


48 


29 


52 


588 ^ 


72 


45 


49 


27 


46 


743 


76 


47 


50 


8.509 6425 


8.512 4240 


0.79797 


2.0581 


6.6849 


51 


23 


34 


851 


86 


50 


52 


21 


28 


905 


91 


52 


53 


19 


22 


0.79960 


2.0596 


54 


54 


17 


16 


0.80014 


2.0601 


65 


55 


15 


10 


068 


05 


57 


56 


13 


* 4204 


122 


10 


69 


57 


11 


4198 


176 


15 


60 


58 


09 


92 


230 


20 


62 


59 


07 


86 


284 


24 


64 


60 


8.509 6405 


8.512 4180 


0.80337 


2.0629 


6.6865 7.649 



.^U 
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Table 23. — 'ieii<Ulic pomliou compitiatiojm — Continued, 

LATITUDE ll". 





.mA^=to.» 


rtifli"'5^oio 


rtiflli^?0 87 


log-D 


lOEE 


1 
logF 








rtni.i''=+o.o8 ciin.i''=+o.o3 




u ri) 


?.509(H05 


S.612 <lStf 


awBai 


■10629 


S.68te 
67 


7.«9 
















^ 


r>39» 


5« 


SM 


t 


K 




•^ 


i 


SO 
38 


i 


M 


I 




D 


ea 




m 


72 


t 




HI 


B.60B t<3§.'> 


K.flia «20 


0.80R72 


2.0676 


fl.BSW 




12 


81 


OS 


VJf. 


SG 


M * 




N 


77 


Ji^ 


11.81TOI 


2.06^ 


^ 




In 


73 


i 


s 


2.0700 


i 




IS 


m 


71 


i^ 


1« 


9a 

98 




fi 


S.HWRKd.'i 


S-5,2 1069 


"■"is 


2.07;g 


S.fiSOD 


7.658 








Wfi 


3^ 


03 




t 


M 


?" 






on 




2S 


H 


? 


B63 


If. 


08 




27 


fit 
60 




716 


51 






















18 


4003 










% 


40 


8.512 3OT7 


ii;'l^fi 


P 


20 






38 












u 


36 


72 


131 


67 


24 














26 






H2 








27 




37 








2.0801 






iS 


25 


10 


^ 


OS 


33 




31 


8:»»»23 


B.5iaswi 


0.flW4l 


i,ofiiJ 


5.6931 
3G 


7.667 


'' 


SI 


t 


f 


37 


i! 




■17 


H 


*1S 


1 




47 














M 




M 


s.soeesn 


se 


i!:^^ 


2.08,'» 


51 




al 


w 




!?? 


72 


M 




S.'i 


B2 


S9 


;20-S 


Ml 


61 




S7 


« 


M 




90* 


64 




sS 


^ 


Vi 


410 


2.0S^ 


68 




" 


B.fi09 (CSl 


8.5.2 3807 


0,^81 


2.099S 


5.6970 


7.675 
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Table 23. — Geodetic position comptUaiions — Continued. 



LATITUDE 15° 



Lat. 



log A log B log C log D log E log F 
diflf.l»=-0.04 diff.l"=-0.11 diff.l"=+0.82 diff.l"-+0.07 diff.l"=+0.03 



o / 








15 00 


8. 509 6281 


8.512 3807 


0.83461 


1 


79 


3801 


511 


2 


77 


3794 


561 


3 


74 


88 


612 


4 


72 


81 


, 662 


05 


70 


75 


712 


6 


68 


68 


762 


7 


66 


62 


813 


8 


64 


66 


863 


9 


62 


49 


913 


10 


8.509 6259 


8. 512 3743 


0.83963 


11 


57 


36 


0. 84012 


12 


55 


30 


062 


13 


53 


23 


112 


14 


51 


17 


162 


15 


49 


10 


212 


16 


46 


3704 


261 


17 


44 


3697 


311 


18 


42 


91 


361 


19 


40 


84 


410 


20 


8.609 6238 


8.512 3677 


0. 844C0 


21 


35 


71. 


509 


22 


33 


64 


568 


23 


31 


58 


608 


24 


29 


51 


657 


25 


27 


45 


706 


26 


24 


38 


755 


27 


22 


31 


804 


28 


20 


25 


854 


29 


18 


18 


903 


30 


8.509 6216 


8.512 3612 


0.84952 


31 


14 


3605 


0.85001 


32 


11 


3598 


049 


33 


09 


92 


098 


34 


07 


85 


147 


35 


05 


79 


196 


36 


02 


72 


2^5 


37 


6200 


65 


293 


38 


6198 


59 


342 


39 


96 


52 


390 


40 


8. 509 6194 


8. 512 3545 


0.85439 


' 41 


91 


39 


487 


42 


89 


32 


5:36 


43 


87 


25 


584 


44 


85 


19 


633 


45 


82 


12 


681 


46 


80 


3505 


729 


47 


78 


3498 


777 


48 


76 


92 


825 


49 


73 


85 


874 


50 


• 8.609 6171 


8.512 3478 


0.85922 


51 


69 


71 


0.85970 


52 


67 


65 


0.86018 


63 


64 


58 


066 


54 


62 


61 


113 



2.0903 
07 
12 
16 
21 

26 
29 
34 
38 
42 

2.0947 
51 
55 
59 
64 

68 
72 
77 
81 
85 

2.0990 

94 

2.0998 

2.1002 

07 

11 
15 
19 
23 
28 

2.1032 
36 
40 

44 
49 

53 

57. 

61 

65 

69 

2. 1074 

78 
82 
86 
90 

94 

2.1099 

2.1103 

07 

11 



2. 



1115 
19 
23 
27 
31 



,^. 6970 
72 
73 
76 
77 

79 
80 
82 
84 
86 

5.6988 
89 
91 
93 
95 

97 

5.6999 

5.7000 

02 

04 

5.7006 
08 
09 
11 
13 

15 
17 
19 
20 
22 

5.7024 
26 
28 
30 
31 

33 
35 
37 
39 

41 

6. 7042 
44 
46 
48 
50 

52 
54 
55 
67 
59 

5.7061 
63 
65 
67 
69 



7.675 



7.683 



7.691 



L. 



55 


60 


44 


161 


35 


70 




66 


58 


38 


•209 


39 


72 




67 


55 


31 


257 


44 


74 




68 


53 


24 


304 


48 


76 




69 


51 


17 


352 


52 


78 




60 


8.509 6149 


8.512 3411 


0.86400 


2. 1156 


5.7080 


7.698 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 16°. 



Lat. 


diff.r°=-0.04 


logB 


logC 


logD 


• 

logE 


logF 


diff.r'=-0.12 


diflf.l"=+0.77 


diff.l"=i+0^06 


diff.l"=+0.03 




o / 
16 00 


8.509 6149 


8.512 3411 


0.86400 


2.1156 


5.7080 


1698 


1 


46 


3404 


447 


60 


82 




2 


44 


3397 


495 


64 


84 




3 


42 


90 


542 


68 


85 




• 4 


40 


8S 


590 


72 


87 




05 


37 


76 


637 


76 


89 




6 


35 


70 


684 


80 


91 




7 


33 


63 


732 


84 


93 




8 


30 


56 


779 


88 


95 




9 


28 


49 


826 


92 


97 




10 


8.509 6126 


8.512 3342 


0.86873 


2.1196 


5.7099 




11 


24 


36 


921 


2.1200 


5.7101 




12 


21 


28 


0.86968 


04 


03 




13 


19 


22 


0.87015 


08 


04 




14 


17 


15 


062 


12 


06 




15 


14 


08 


109 


16 


08 




16 


12 


3301 


156 


20 


10 




• 17 


10 


3294 


202 


24 


12 




18 


08 


87 


249 


28 


14 




19 


05 


80 


296 


32 


16 




20 


8.509 6103 


8.512 3273 


0.87343 


2.1236 


6.7118 


7.705 


21 


6101 


66 


389 


. 40 


20 




22 


6098 


59 


436 


44 


22 




23 


96 


52 


483 


47 


24 




24 


94 


45 


529 


51 


25 




25 


91 


39 


576 


55 


27 




26 


89 


32 


622 


59« 


29 




27 


87 


25 


669 


63 


31 


- 


28 


84 


18 


715 


67 


33 




29 


82 


11 


761 


71 


35 




30 


8.509 6080 


8.512 3204 


0.87808 


2. 1275 


5.7137 




31 


77 


3197 


854 


79 


89 




32 


75 


93 


900 


83 


41 




33 


73 


83 


947 


87 


43 




34 


70 


76 


0.87993 


90 


45 




35 


68 


69 


0.88039 


94 


47 




36 


66 


62 


085 


2. 1-298 


49 




37 


63 


55 


131 


2.1302 


51 




38 


61 


48 


177 


06 


62 




39 


59 


41 


223 


10 


54 




40 


8.509 6056 


8.512 3133 


0.88269 


2. 1314 


5.7156 


7.712 


41 


54 


26 


315 


17 


58 




42 


52 


19 


360 


21 


60 




43 


49 


12 


406 


25 


62 




44 


47 


3L05 


452 


29 


64 




45 


45 


3098 


498 


33 


66 




46 


42 


91 


543 


37 


68 




47 


40 


84 


589 


40 


70 




48 


37 


77 


63t 


44 


72 




49 


35 


70 


680 


48 


74 




60 


8.509 6033 


8.512 3063 


0.88726 


2. 1352 


5.7176 




61 


30 


66 


771 


56 


78 




bl 


28 


48 


816 


59 


80 




63 


26 


41 


862 


63 


82 




54 


23 


34 


907 


67 


84 




55 


21 


27 


952 


71 


86 




56 


18 


20 


0.88998 


74 


88 




57 


16 


13 


0.89043 


78 


90 




58 


14 


3006 


088 


82 


92 




59 


11 


2998 


133 


86 


94 




60 


8.509 6009 


8. 512 2991 


0.89178 


2.1390 


6.7196 


7.719 



GEOGBAPHIC TABLES AND FOBMULAS. 



2ia 



Table 23. — Geodetic position computations — Continued. 



LATITUDE 17°. 



Trfit. 


log A 
diff.r^-0.04 


loeB 
<iiflf.l'^=-0.12 


logC 


loeD 
difl.r^=+0.06 


log E log F 
diff.F=+0.03 


diff.l"=-0.73 


o / 
17 00 


8.509 6009 


8.612 2991 


0.89178 


2.1390 


5.7196 7r719 


1 


06 


84 


223 


.93 


97 


2 


04 


77 


268 


2.1397 


99 


3 


6002 . 


70 


313 


2.1401 


5.7201 


4 


5999 


62 


368 


04 


03 


05 


97 


66 


403 


08 


06 


6 


94 


48 


448 


12 


07 


7 


92 


41 


493 


16 


09 


8 


90 


34 


638 


19 


11 


9 


87 


26 


683 


23 


13 


10 


8.609 5985 


8.612 2919 


0.89627 


2.1427 


6.7216 


11 


82 


12 


672 


30 


17 


12 


80 


2906 


717 


84 


19 


13 


78 


2897 


761 


38 


21 


14 


76 


90 


806 


42 


23 


15 


73 


83 


860 


46 


25 


16 


70 


76 


895 


49 


27 


17 


68 


68 


939 


53 


29 


18 


65 


61 


0.89984 


66 


31 


19 


63 


54 


0.90028 


60 


33 


20 


8.509 6961 


8.512 2846 


0.90072 


2.1464 


6.7236 7.726 


21 


58 


39 


117 


67 


37 


22 


66 


32 


161 


71 


39 


23 


53 


24 


205 


76 


41 


24 


51 


17 


249 


78 


43 


25 


48 


10 


294 


82 


46 


26 


46 


2802 


338 


86 


47 


27 


44 


2795 


382 


89 


49 


28 


41 


88 


426 


93 


61 


29 


39 


80 


470 


2.1496 


53 


30 


8.609 6936 


8.612 2773 


0.90514 


2.1500 


5.7256 


31 


34 


66 


558 


04 


67 


32 


31 


58 


602 


07 


59 


33 


29 


51 


646 


11 


61 


34 


26 


44 


689 


14 


64 


36 


24 


36 


733 


18 


66 


36 


21 


29 


777 


22 


68 


37 


19 


21 


821 


26 


70 


38 


16 


14 


864 


29 


72 


39 


14 


2707 


908 


32 


74 


40 


8.509 5912 


8.612 2699 


0.90952 


2.1636 


5.7276 7.732 
78 


41 


09 


92 


0.90995 


39 


42 


07 


84 


0.91039 


43 


80 


43 


04 


77 


082 


47 


82 


44 


6902 


69 


126 


60 


84 


45 


5899 


62 


169 


64 


86 


46 


97 


55 


212 


57 


88 


47 


94 


47 


256 


61 


90 


48 


92 


40 


299 


64 


92 


49 


89 


32 


342 


68 


94 


50 


8.509 5887 


8.612 2626 


0.91386 


2.1571 


5.7296 


61 


84 


17 


429 


75 


5.7298 


52 


82 


10 


472 


78 


5.7300 


53 


79 


2602 


516 


82 


02 


54 


77 


2595 


668 


85 


04 


55 


74 


87 


601 


89 


06 


56 


72 


80 


644 


92 


08 


57 


69 


72 


687 


96 


11 


58 


67 


65 


730 


2.1599 


13 


59 


64 


57 


773 


2.1603 


16 


60 


8.509 5862 


8.612 2650 


0.91816 


2.1606 


5.7317 7.738 



J 
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Table 23. — Geodetic position computcUions — Continued. 



LATITUDE 18°. 




V^ 



; 



Trfit. 


log A 
diff.1'^-0.04 


logB 


IorC 


logD 


log E log F 


diflf.l"=-0.13 


diflf.F=+0.70 


diflf. l"=+0.06 

• 


diff. r'=+0.03 diflf. 10'= +3.0 


O f 

18 00 


8.509 5862 


8.512 2650 


0.91816 


2.1606 


5.7317 7.738 


1 


69 


42 


869 


10 


19 


2 


57 


35 


902 


13 


21 


3 


54 


27 


. 946 


17 


23 


4 


52 


19 


0.91987 


20 


26 


05 


49 


12 


0.92030 


24 


27 


6 


46 


8.512 2604 


073 


27 


29 


7 


44 


8.512 2497 


116 


31 


31 


8 


41 


89 


168 


34 


33 


• 9 


39 


81 


201 


38 


35 


10 


8.509 5836 


8.512 2474 


0.92243 


2.1641 


6.7337 


11 


34 


66 


286 


44 


39 


12 


31 


69 


328 


48 


41 


13 


29 


51 


371 


61 


44 


14 


26 


43 


413 


66 


46 


15 


24 


36 


466 


58 


48 


16 


21 


28 


498 


62 


50 


17 


19 


20 


640 


65 


62 


18 


16 


13 


682 


68 


64 


19 


13. 


8.512 2405 


625 


72 


66 

1 


20 


8.509 5811 


8. 512 2397 


0.92667 


2. 1675 


6.7358 7.744 


21 


08 


90 


709 


79 


60 


22 


06 


82 


761 


82 


62 


23 


03 


74 


793 


86 


64 


24 


8.509 5801 


67 


836 


89 


67 


25 


8.509 5798 


59 


878 


92 


69 


26 


96 


51 


920 


95 


71 


27 


93 


44 


0.92962 


2.1699 


73 


28 


90 


36 


0.93004 


2.1702 


75 


29 


88 


28 


046 


06 


77 


30 


8.509 5785 


8.512 2320 


0.93088 


2.1709 


5.7379 


31 


83 


13 


129 


12 


81 


32 


80 


8.512 2305 


171 


16 


83 


33 


78 


8.512 2297 


213 


19 


85 


34 


75 


90 


265 


22 


88 


35 


72 


82 


296 


26 


90 j 


36 


- 70 


74 


338 


29 


92 


37 


67 


66 


380 


32 


94 . i 


38 


65 


58 


421 


36 


96 


39 


62 


51 


463 


39 


5.7398 


40 


8. 509 5769 


8. 512 2243 


0.93505 


2.1742 


5.7400 7.750 


41 


57 


35 


546 


46 


02 


42 


64 


27 


688 


49 


05 ! 


43 


62 


19 


629 


62 


07 


44 


49 


12 


671 


56 


09 


45 


46 


. 8.512 2204 


712 


69 


11 


46 


44 


8.512 2196 


753 


62 


13 


47 


41 


88 


795 


66 


15 


48 


39 


80 


836 


69 


17 


49 


36 


72 


877 


72 


19 


50 


8.509 5733 


8.512 2165 


0.93919 


2.1775 


5.7422 


51 


31 


67 


0.93960 


79 


24 


52 


28 


49 


0.94001 


82 


26 


53 


25 


41 


042 


85 


28 


54 


23 


33 


083 


88 


30 


55 


20 


25 


125 


92 


32 


56 


18 


17 


166 


95 


34 


57 


15 


10 


207 


2. 1798 


37 


58 


12 


8.512 2102 


248 


2. 1801 


39 


59 


10 


8.512 2094 


289 


05 


41 


60 


8. 509 5707 


8. 512 2086 


0.94330 


2.1808 


5.7443 7.756 
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Tablb 23. — Geodetic position computations — Continued. 



LATITUDE 19°. 



Trfit. 


log A 


logB logC logD logE 


■ 
logF 


dlflf.l"=-0.04 difif.r'=-0.13 diff.l"=+0.67 diflf. F= +0.05 diff. 1''= +0.04 diflf. W = +2.7 


O f 

19 00 


8.509 5707 


8.512 2086 0.94330 2.1808 5.7443 


7.756 


1 


04 


78 370 11 45 




2 


8.509 5702 


70 411 14 47 




3 


8.509 5699 


62 452 18 49 




4 


96 


54 493 21 52 




05 


94 


46 534 24 54 




6 


91 


38 575 27 56 




7 


89 


30 615 30 58 




8 


86 


22 656 34 ,60 




9 


83 


14 697 37 62 




10 


8.509 5681 


8.512 2006 0.94737 -2.1840 5.7464 




11 


78 


8.512 1999 778 43 67 




12 


75 


91 » 819 46 69 




13 


73 


83 859 50 71 




14 


70 


75 900 53 73 




15 


67 


67 940 56 75 




16 


65 


59 0.94981 59 78 




17 


62 


51 0.95021 62 80 




18 


59 


43 061 66 82 




19 


57 


35 102 69 84 




20 


8.509 5654 


8.512 1927 0.95142 2.1872 5.7486 


7.761 


21 


52 


19 182 75 88 




22 


49 


11 223 78 91 




23 


46 


8.512 1903 263 81 93 




24 


43 


8.512 1895 303 34 95 




25 



41 


87 344 88 97 




26 


38 


79 384 91 5.7499 




27 


35 


71 424 94 5.7501 




28 


33 


63 464 2.1897 04 




29 


30 


55 504 2.1900 06 




30 


8.609 5627 


8.512 1847 0.95644 2.1903 5.7508 




31 


25 


38 584 07 10 




32 


22 


30 624 10 12 




33 


19 


22 664 13 15 




34 


16 


14 704 16 17 




35 


14 


8.512 1806 744 19 19 




36 


11 


8.512 1798 784 22 21 


- 


37 


08 


90 824 25 23 




38 


06 


82 863 28 »26 




39 


03 


74 903 31 28 




40 


8.509 5600 


8.512 1766 0.95943 2.1934* 5.7530 


7.767 


41 


8.509 5598 


57 0.95983 38 32 




42 


95 


49 0.96022 41 34 




43 


92 


41 062 44 37 




44 


89 


33 102 47 39 




45 


87 


25 142-50 41 




46 


84 


17 181 53 43 




47 


81 


08 221 56 46 




48 


78 


8.512 1700 260 59 48 




49 


76 


8.512 1692 300 62 50 




50 


8.509 5573 


8.512 1684 . 0.96339 2.1966 5.7552 




51 


70 


75 379 68 54 




52 


68 


67 418 71 67 




53 


65 


59 457 74 59 




54 


62 


51, 497 .77 61 




55 


59 


43 536 80 63 




56 


57 


34 575 83 65 




57 


54 


26 615 86 68 




58 


51 


18 654 89 70 




59 


48 


10 693 92 72 




60 


8.509 5546 


8.512 1602 0.96733 2.1996 5.7574 


7.772 

• 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 20°. 



Lat. 


log A 


logB 


logC 


logD 


log E log F 


diflf.l"= -0.05 


diflf.l"=-0.14 


diflF.l"=+0.64 


diff.r'=+0.05 


diff.l"=+0.04 diflf.l0'=+2.5 


O f 

20 00 


8.509 5546 


8.512 1602 


0.96733 


2.1996 


6.7674 7.772 


1 


43 


8.512 1593 


772 


2.1999 


77 


2 


40 


86 


811 


2.2002 


79 


3 


37 


77 


850 


05 


81 


4 


35 


68 


889 

1 


08 


83 


05 


32 


60 


928 


11 


86 


6 


29 


52 


0.96967 


14 


88 


7 


26 


44 


0.97006 


17 


90 


8 


24, 


36 


045 


20 


92 


9 


2r 


27 


084 


23 


94 


10 


8.509 5518 


8.512 1519 


■ 0.97123 


2.2026 


5.7597 


11 


15 


10 


162 


28 


6.7599 


12 


12 


8.612 1502 


201 


31 


6.7601 


IS 


10 


8. 612 1494 


240 


34 


03 


14 


07 


86 


279 


37 


06 


16 


04 


77 


318 


40 


08 


16 


8.509 5501 


69 


356 


48 


10 


17 


8. 609 5499 


60 


395 


46' 


12 


18 


96 


62 


434 


49 


16 


19 


93 


44 


472 


62 


17 


20 


8.509 5490 


8.612 1435 


0.97511 


2.2065 


5. 7619 7. 777 


21 


87 


27 


650 


68 


21 


22 


86 


18 


588 


61 


24 


23 


82 


10 


627 


64 


26 


24 


79 


8.512 1402 


666 


67 


28 


25 


■ 76 


8.612 1393 


704 


70 


•30 


26 


73 


86 


743 


73 


33 


27 


71 


76 


781 


76 


35 


28 


68 


68 


819 


79 


37 


29 


65 


60 


868 


81 


40 


30 


8.609 5462 


8.512 1351 


0.97896 


2.2084 


5.7642 


31 


59 


43 


935 


87 


44 


32 


67 


34 


0.97973 


90 


46 


83 


64 


26 


0.98011 


93 


49 


34 


61 


17 


050 


96 


61 


36 


48 


09 


088 


2.2099 


53 


36 


46 


8.612 1301 


126 


2.2102 


• 55 


37 


42 


8.512 1292 


164. 


06 


58 


88 


t 


84 


203 


08 


60 


39 


75 


241 


10 


62 


40 


8.509 5434 


8.512 1267 


0.98279 


2.2113 


.5.7664 7.782 


41 


31 


58 


317 


16 


67 


42 


28 


50 


355 


19 


69 


43 


25 


41 


393 


22 


71 


44 


•23 


33 


431 


25 


74 


45 


20 


24. 


469 


28 


76 


46 


17 


16 


607 


31 


78 


47 


14 


8.512 1207- 


545 


33 


81 


48 


11 


8.512 1199 


583 


36 


83 


49 


08 


90 


621 


39 


85 


80 


8.609 6406 


8.512 1182 


0.98669 


2.2142 


6.7688 


51 


03 


73 


697 


45 


90 


52 


8.609 5400 


64 


736 


48 


92 


53 


8.609 6397 


56 


773 


60 


94 


54 


94 


47 


811 


^53 


97 


55 


91 


39 


848 


56 


6.7699 


56 


88 


30 


886 


69 


6.7701 


57 


86 


21 


924 


62 


04 


58 


83 


13 


962 


65 


06 


59 


80 


8.612 1104 


0.98999 


67 


08 


60 


8.609 6377 


8.512 1096 


0.99037 


2.2170 


5.7711 7.787 
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Table 23. — Geodetic pogUion compuiaiions — Continued. 



LATITUDE 21°. 





Lat. 


log A 


logB 


logC 


log D log E 


logF 




di«P.l"=-0.06 


diflf.l"=-0.15 


diff. 1"= +0.062 diflf. V'= +0.04 diff . 1"= +0.04 


diflf. 10'= +2.2 




o / 
21 00 


8.509 5377 


8.512 1096 


0.99037 


2.2170 5.7711 


7.787 




1 . 


74 


87 


076 


73 18 






2 


71 


79 


112 


76 15 






3 


68 


70 


150 


79 18 






4 


66 


62 


187 


81 20 






05 


63 


53 


225 


84 22 




6 


60 


45 


262 


87 24 






7 


67 


36 


300 


90 27 






8 


54 


27 


337 


93 29 






9 


51 


19 


375 


95 31 






10 


8.509 5348 


•8.512 1010 


0.99412 


2.2198 5.7734 




11 


46 


8.512 1002 


460 


2.2201 36 




12 


43 


8.512 0993 


487 


04 ^ 




13 


40 


84 


524 


07 41 




14 


37 


76 


562 


09 43 




15 


34 


67 


599 


12 46 






16 


31 


58 


636 


16 48 






17 


28 


60 


673 


18 60 






18 


25 


41 


711 


20 52 






19 


22 


32 


748 


23 65 






20 


8.509 5320 


8.512 0924 


0.99785 


2.2226 5.7767 


7.791 




21 


17 


15 


822 


29 69 * 






22 


14 


8.512 0906 


859 


31 • 62 






23 


11 


8.512 0897 


896 


34 64 






24 


08 


89 


933 


37 66 






_ 
25 


05 


80 


0.99971 


40 69 






26 ■ 


8.509 5302 


71 


1.00008 


42 71 






27 


8.509 5299 


62 


045 


46 73 






28 


96 


54 


082 


48 76 






29 


93 


45 


119 


60 78 






30 


8.509 5290 


8.612 0836 


1.00156 


2.2263 5.7780 






31 


88 


27 


192 


66 83 






32 


85 


19 


229 


59 85 » 






33 


82 


10 


266 


61 87 






34 


79 


8.512 0801 


303 


64 90 






35 


76 


8.512 0792 


340 


67 92 






36 


73 


84 


377 


69 94 






37 


70 


76 


413 


72 97 






38 


67 


66 


450 


75 5.7799 






39 


64 


57 


487 


78 6.7802 






40 


8.509 5261 


8.512 0748 


1.00524 


2.2280 5.7804 


7.796 




41 


58 


39 


660 


83 06 






42 


55 


31 


697 


86 09 






43 


52 


22 


634 


88 11 






44 


49 


13 


670 


91 13 






45 


46 


8.512 0704 


707 


94 ■ 16 






46 


44 


8.512 0696 


743 


96 18 






47 


41 


86 


780 


2.2299 20 






48 


38 


78 


816 


2.2301 23 






49 


35 


69 


853 • 


04 25 






50 


8.509 5232 


8.512 0660 


1.00890 


2.2307 5.7828 






51 


29 


51 


926 


09 30 






52 


26 


42 


962 


12 32 






53 


23 


33 


1.00999 


15 36 






54 


20 


24 


1.01035 


17 37 






55 


17 


15 


072 


20 40 






56 


14 


8.512 0606 


108 


23 42 






57 


11 


8.512 0598 


144 


.25 44 






58 


08 


89 


181 


28 47 






59 


05 


80 


217 


31 49 






60 


8. 509 5202 


8.512 0571 


1.01263 


2.2333 5.7851 


7.800 



J 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 24°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


diff.r=-0.05 


diff.l"=— 0.16 


diff. 1"= +0.56 diff. r'= +0.04 


diff. 1"= +0.04 


difif.l0'=+1.6 


O f 

24 00 


8.509 4833 


8.511 9463 


1.05466 


2.2627 


5.8146 


7.823 


1 


30 


53 


490 


29 


49 




2 


26 


44 


523 


31 


51 




3 


23 


34 


557 


34 


54 




4 


20 


24 


591 


36 


57 




05 


17 


15 


625 


.b8 


69 




6 


14 


8.511 9405 


658 


41 


62 




7 


10 


8.511 9396 


692 


43 


C4 




8 


07 


86 


726 


45 


67 




9 


04 


77 


760 


47 


69 

■ 




10 


8.5C9 4801 


8.511 9367 


l.a5794 


2.2660 


5.8172 




11 


8.509 4798 


58 


827 


52 


74 




12 


94 


48 


861 


54 


77 




13 


91 


38 


894 


56 


79 




14 


88 


29 


928 


59 


82 




15 


85 


19 


962 


61 


85 




16 


82 


09 


1.05995 


63 


87 




17 


78 


8.511 9300 


1.06029 


65 


90 




18 


75 


8.511 9290 


062 


68 


92 




19 


72 


81 


096 


70 


95 




20 


8.509 4769 


8.511 9271 


1.06130 


2. 2672 


5.8197 


7.826 


21 


66 


61 


163 


74 


6.8200 




22 


62 


52 


197 


77 


02 




23 


59 


42 


230 


79 


05 




24 


56 


32 


263 


81 


07 




25 


53 


23 


297 


83 


10 




26 


50 


13 


330 


85 


13 




27' 


46 


8.511 9203 


364 


88 


15 




28 


43 


8.611 9194 


397 


90 


18 




29 


40 


84 


431 


92 


20 




30 


8.509 4737 


8.511 9174 


1.06464 


2.2694 


5.8223 




31 


33 


65 


497 


% 


26 




32 


SO 


55 


530 


2.2699 


28 




33 


27 


45 


564 


2.2701 


31 




34 

4 


24 


35 


597 


03 


33 




35 


20 


26 


630 


05 


36 




36 


17 


16 


664 


07 


38 




37 


14 


8.511 9106 


697 


10 


41 




38 


11 


8.511 90% 


730 


12 


43 




39 


07 


87 


763 


14 


46 




40 


8.509 4704 


8.511 9077 


1.06797 


2.2716 


5.8249 


7,829 


41 


8.509 4701 


67 


830 


18 


51 




42 


8.509 4698 


58 


863 


20 


54 




43 


94 


48 


896 


23 


66 




44 


91 


38 


929 


25 


59 




45 


88 


28 


962 


27 


61 




46 


85 


18 


1.06995 


29 


64 




47 


81 


8.511 9009 


1.07028 


31 


67 




48 


78 


8.511 8999 


061 


33 


69 




49 


75 


89 


095 


36 


72 




50 


8.509 4672 


8.511 8979 


1.07128 


2.2738 


5.8274 




51 


68 


70 


161 


40 


77 




52 


65 


60 


194 


42 


80 




53 


62 


50 


226 


44 


82 




54 


59 


40 


259 


46 


85 




55 


55 


30 


292 


49 


87 




56 


52 


21 


325 


51 


90 




57 


49 


11 


358 


53 


92 




58 


45 


8.511 8901 


391 


55 


96 




59 


42 


8. 511 8891 


424 


57 


5.8298 




60 


8. 509 4639 


8.511 8881 


1.07457 


2.2769 


5.8900 


7.882 
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Table 23. — Geodetic positixm computntion^ — Continued. 



LATITUDE 25°. 



TAt. 


log A 


logB 


logC 


logD 
diflf.r°=+0-03 


logE 


logF 


diff.V'=-006 


diff.l"=-0-16 


(iiff.l''=-r0-54 


diff.l"=-|-0-04 


diff.l0'=-fl-5 


o / 

25 00 


8.509 4639 


8.511 8881 


1.07457 


2.2759 


5.8300 


7.832 


1 


36 


71 


490 


61 


03 




2 


32 


62 


523 


63 


05 




3 


29 


52 


555 


66 


08 




4 


26 


42 


588 


68 


11 




05 


23 


32 


621 


70 


13 




6 


19 


22 


664 


72 


16 




7 


16 


12 


687 


74 


18 




8 


13 


8.511 8802 


719 


76 


21 




9 


09 


8.511 8793 


752 


78 


24 




10 


8.509 4606 


8.511 87^3 


1.07785 


2.2780 


5.8326 




11 


03 


73 


817 


82 


29 




12 


8.509 4600 


.63 


850 


85 


32 




13 


8.509 4596 


53 


883 


87 


34 




14 


93 


43 


915 


89 


37 




15 


90 


33 


948 


91 


39 




16 


86 


23 


1.07981 


93 


42 




17 


83 


13 


1.08013 


95 


46 




18 


80 


8.511 8704 


046 


97 


47 




19 


76 


8.511 8694 


078 


2.2799 


50 




20 


8.509 4573 


8.511 8684 


1.08111 


2.2801 


5.8362 


7.835 


21 


70 


74 


143 


03 


65 




22 


66 


64 


176 


05 


59 




23 


63 


54 


208 


07 


60 




24 


60 


44 


241 


10 


63 


• 


25 


56 


34 


273 


12 


66 




26 


58 


24 


306 


14 


68 




27 


50 


14 


338 


16 


71 




28 


46 


8.511 8604 


370 


18 


73 




29 


43 


8.511 8594 


403 


20 


76 




30 


8.509 4540 


8.511 8584 


1.08436 


2.2822 


5.8379 




31 


37 


74 


468 


24 


81 




32 


33 


64 


500 


26 


84 




33 


30 


54 


532 


28 


87 




34 


26 


44 


565 


30 


89 




35 


23 


34 


597 


32 


92 




36 


20 


24 


629 


34 


94 




37 


17 


14 


662 


36 


5.8397 




38 


13 


8.511 8604 


694 


38 


5.8400 




39 


10 


8.511 8494 


726 


40 


02 




40 


8.509 4507 


8.511 8484 


1.08758 


2.2842 


5.84a'> 


7.838 


41 


03 


74 


791 


44 


08 




42 


8.609 4600 


64 


823 


46 


10 




43 


8.509 4496 


54 


855 


48 


. 13 




44 


93 


44 


887 . 


50 


16 




• 45 


90 


34 


919 


52 


18 




46 


86 


24 


961 


54 


21 




47 


83 


14 


1.08984 


66 


24 




48 


80 


8.611 8404 


1.09016 


58 


26 




49 


76 


8.511 8393 


048 


60 


29 




50 


8.609 4473 


8.511 8383 


1.09080 


2.2862 


5.8431 




"51 


70 


7^ 


112 


64 


34 




52 


66 


63 


14 1 


66 


37 




53 


63 


53 


176 


68 


39 




54 


60 


43 


208 


70 


42 




55 


56 


33 


240 


72 


45 




56 


53 


23 


272 


74 


47 




57 


50 


13 


304 


76 


60 




58 


46 


8.511 8303 


336 


78 


53 




59 


43 


8.511 8293 


368 


80 


55 




60 


8.509 4439 


8.511 8283 


1.09400 


2.2882 


5.8458 


7.841 
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^>%J. ^_ZCVU/CI/M 


LATITUDE 26°. 


lifAAVtAJIt/O \J\ 


L^I-LbXJJUCiVI.. 




Lat. 


log A 


logB 


logC 


logD 


log E log F 


1 


diff.l"=-006 


diflF.l"=-0-17 


dlflF. 1"= +0-52 diflf. 1"= +0-03 


diff. l"=+004 diff.l0'= +1-3 

1 


o / 

26 00 


8.509 4439 


8.611 8283 


1.09400 


2.2882 


5.8458 7.841 




1 


36 


72 


432 


84 


61 




2 


33 


62 


464 


86 


63 




3 


29 


52 


496 


88 


66 




4 


26 


42 


527 


90 


69 • 




05 


22 


32 


669 


92 


71 




6 


19 


22 


691 


94 


74 




7 


16 


12 


623 


96 


77 




8 


12 


8.511 8201 


656 


2.2898 


79 




9 


09 


8.511 8191 


687 


2.2900 


82 




10 


8.509 4406 


8.511 8181 


1.09718 


2.2902 


6.8485 




11 


8.509 4402 


71 


750 


04 


88 




12 


8.509 4399 


61 


782 


•06 


90 




13 


95 


51 


814 


08 


93 




14 


92 


40 


845 


10 


96 




15 


88 


30 


877 


12 


5.8498 




16 


85 


20 


909 


14 


5.8501 




17 


82 


10 


940 


16 


04 




18 


78 


8. 511 8100 


1.09972 


18 


06 




19 


75 


8. 511 8089 


1.10004 


20 


09 




20 


8.609 4372 


8.511 8079 


1.10036 


2.2922 


5.8612 7.844 




21 


68 


69 


067 


23 


14 




22 


65 


69 


099 


25 


17 




23 


61 


48 


130 


27 


20 




24 


5a 


38 


162 


29 


22 




25 


54 


28 


194 


31 


25 




26 


61 


18 


225 


33 


28 




27 


48 


8. 511 8008 


257 


35 


30 




28 


44 


8.511 7997 


288 


37 


33 




29 


41 


87 


320 


39 


36 




30 


8.609 4337 


8.511 7977 


1.10351 


2.2941 


5.8539 




31 


34 


67 


383 


43 


41 




32 


31 


66 


414 


46 


44 




33 


27 


46 


446 


47 


47 




34 


24 


36 


477 


48 


49 




35 


20 


26 


509 


50 


52 




36 


17 


16 


540 


52 


56 




37 


13 


8.511 7905 


671 


64 


57 




38 


10 


8.511 7895 


603 


56 


60 




39 


07 


84 


634 


58 


63 




40 


8.509 4303 


8.511 7874 


1.10666 


2.2960 


5.8666 7.846 




41 


8.509 4300 


64 


697 


62 


68 




42 


8.509 4296 


63 


728 


63 


71 




43 


93 • 


43 


760 


65 , 


74 




44 


89 


33 


791 


67 


76 




45 


86 


22 


822 


69 


79 




46 


83 


12 


854 


71 


• 82 




47 


79 


8.611 7802 


885 


73 


85 




48 


76 


8.611 7791 


916 


75 


87 




49 


72 


81 


947 


77 


90 




50 


8.609 4269 


8.611 7771 


1. 10979 


2.2978 


5.8593 




51 


65 


60 


1. 11010 


80 


96 




52 


62 


60 


041 


82 


5.8698 




53 


58 


40 


072 


84 


5.8601 




64 


55 


29 


103 


86 


04 




56 


52 


19 


134 


88 


06 




56 


48 


8.611 7709 


166 


89 


09 




57 


45 


8.511 7698 


197 


91 


12 




58 


41 


88 


228 


93 


14 




59 


38 


77 


259 


95 


17 




60 


8.509 4234 


8.611 7667 


1.11290 


2.2997 


5.8620 7.849 



GEOGBAPHIC TABLES AND FORMULAS. 



223 



Table 23. — Geodetic position computations — Continued. 



LATITUDE 27°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


diff.l«=-0.06 


difif.l"=-0.18 


diff.l"=+0.51 


diflF.l"=+0.03 


dlff.l"=-f0.05 


difl.l0'=+l.l 


o / 
27 00 


8.509 4234 


8.511 7667 


1.11290 


Z.2997 


5.8620 


7.849 


1 


31 


57 


321 


2.2999 


23 




2 


27 


46 


362 


2.3001 


25 




3 


24 


36 


383 


03 


. 28 




4 


20 


25 


.414 


04 


31 




05 


17 


16 


446 


06 


34 




6 


13 


8.611 7606 


476 


08 


36 




7 


10 


8.611 7594 


607 


10 


39 




8 


06 


84 


588 


12 


42 


• 


9 


08 


73 


569 


14 


44 




10 


8.609 4200 


8.511 7563 


1.11600 


2.3016 


5.8647 




11 


8.609 41% 


53 


631 


17 


60 




12 


93 


42 


662 


19 


63 




13 


89 


32 


693 


21 


66 




14 


86 


21 


724 


23 


68 




15 


82 


11 


765 


24 


61 




16 


79 


8.511 7500 


786 


26 


64 




17 


75 


8.611 7490 


817 


28 


66 




18 


72 


79 


848 


30 


69 




19 


68 


69 


878 


32 


72 




20 


8.609 4165 


5.511 7458 


1.11909 


2.3033 


5.8675 


7.881 


21 


61 


48 


940 


35 


77 




22 


58 


37 


1.11971 


37 


80 




23 


64 


27 


1.12002 


39 


83 




24 


51 


16 


032 


41 


86 




26 


47 


8.611 7406 


063 


42 


88 




26 


44 


8.611 7395 


094 


44 


91 




27 


40 


85 


125 


46 


94 




28 


37 


74 


156 


48 


97 




29 


33 


64 


186 


60 


5.8699 




30 


8.509 4130 


8.611 7353 


1.12217 


2.3061 


5.8702 




31 


26 


43 


248 


53 


05 




32 


23 


82 


278 


56 


08 




33 


19 


22 


309 


67 


10 




34 • 


16 


11 


340 


58 


13 


• 


35 


12 


8.511 7301 


370 


60 


16 




36 


. 08 


8.511 7290 


401 


62 


19 




37 


06 


80 


432 


64 


22 




38 


8.509 4101 


69 


462 


65 


24 




39 


8.509 4098 


58 


493 


67 


27 




40 


8.509 4094 


8.511 7248 


1.12523 


2.3069 


5.8730 


7.853 


41 


91 


37 


664 


70 


33 




42 


87 


27 


684 


72 


36 




43 


. 84 


16 


616 


74 


38 




44 


80 


8.511 7206 


646 


76 


41 




45 


77 


8.611 7195 


676 


78 


44 




46 


73 


84 


707 


79 


46 




47 


70 


74 


737 


81 


49 




48 


66 


63 


768 


83 


52 




49 


63 


• 53 


798 


85 


55 




60 


8.609 4069 


8.611 7142 


1.12829 


2.3086 


5.8757 




51 


56 


31 


359 


88 


60 




62 


52 


21 


889 


90 


63 




63 


49 


10 


920 


91 


66 




64 


45 


8.511 7100 


960 


93 


69 




55 


41 


8.511 7089 


1.12981 


96 


72 




56 


38 


78 


1. 13011 


97 


74 




67 


34 


68 


041 


2.3099 


77 




58 


31 


57 


072 


2.3100 


80 




69 


27 


46 


102 


02 


83 




60 


8.509 4024 


8.611 7036 


1. 13132 


2.3104 


5.8785 


7.856 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 28°. 




11^ 



Lat. 



28 00 
1 
2 
3 
4 

05 
6 
7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 



log A 
dlflF.l"=-0.06 



lOgB 
diflF.l"=-0.18 



logC 
diflF.l"=+0.50 



iQgD 
diff.l"=+0.03 



logE 
diff.l"=+0.06 



logF 
diff.lO^'=+1.0 



8.509 4024 
20 
17 
13 
10 

06 

8.609 4002 

8.609 3999 

96 

92 

8.509 3988 
86 
81 
78 
74 

70 
67 
63 
60 
66 



8.611 7036 

26 

14 

8.611 7004 

8. 511 6993 

82 
72 
61 
60 
40 

8.611 6929 

18 

8.511 6908 

8.511 6897 

86 

76 
65 
54 
43 
33 



1. 131^2 
163 
193 
223 
254 

284 
314 
345 
375 
406 

1.13435 
465 
496 
526 
566 

586 
616 
646 
677 
707 



2.3104 
05 
07 
09 
10 

12 
14 
16 
17 
19 

2.8121 
22 
24 
26 
27 

29 
31 
32 
34 
36 



5.8785 
88 
91 
94 
97 

6.8799 

5.8802 

06 

08 

11 

5.8813 
16 
19 
22 
25 

27 
30 
33 
36 
39 



7.856 



20 


8.509 3952 


8.511 6822 


1.13737 


2.3137 


5.8841 


7.857 


21 


49 


11 


767 


39 


44 




22 


45 


.8.511 6800 


797 


41 


47 




23 


42 


8.511 6790 


827 


42 


60 




24 


38 


79 


867 


44 


63 




26 


35 


68 


887 


46 


65 




26 


31 


67 


917 


47 


58 




27 


27 


47 


947 


49 


61 




28 


24 


36 


1.13977 


51 


64 




29 


20 


26 


1.14007 


62 


67 




30 


8.509 3917 


8.511 6714 


1.14087 


2.3154 


5.8870 




31 


13 - 


8.511 6704 


067 


56 


72 




32 


09 


8.511 6693 


097 


57 


76 




33 


06 


82 


127 


59 


78 




34 


8.509 3902 


71 


167 


61 


81 




36 


8.609 3899 


61 


187 


62 


84 




36 


95 


60 


217 


64 


87 . 




37 


92 


39 


247 


65 


89 




38 


88 


28 


277 


67 


92 




39 


84 


17 


307 


69 


95 




40 


8.509 3881 


8.511 6607 


1.14387 


2.3170 


5.8898 


7.859 


41 


77 


8.511 6596 


366 


72 


5.8901 




42 


73 


85 


396 


74 


04 




43 


70 


74 


426 


76 


06 




44 


66 


63 


456 


77 


09 




45 


63 


62 


486 


78 


12 




46 


69 


42 


616 


80 


15 




47 


56 


31 


645 


82 


18 




43 


52 


20 


575 


83 


21 




49 


48 


8.611 6609 


605 


85 


23 




60 


8.609 3845 


8.511 6496 


1.14635 


2.8187 


6.8926 




61 


41 


87 


664 


88 


29 




62 


37 


76 


694 


90 


32 




53 


34 


66 


724 


91 


36 




54 


30 


65 


754 


93 


38 




55 


26 


44 


783 


96 


40 




56 


23 


33 


813 


96 


43 




67 


19 


22 


843 


98 


46 




58 


16 


11 


872 


2.3199 


49 




59 


12 


8.611 6400 


902 


2.3201 


62 




60 


8.509 3808 


8.511 6389 


1.14932 


2.3203 


5.8966 


7.861 
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Tablb 23. — Geodetic position compulaliong—Coatinued. 
LATITUDE 29°. 



^,. 


ai».f-e..« 


dlfl. 1-^-0.18 


^«.Ko.« 


1«D 

di(r.i"=+o.« 


1(«E 
diff.l''=+0.06 diff 


i?FJ.o.6 


M 00 


8.603 3808 


im™ 


1.140B2 ■ 


i«, 


S.8B65 


~~ 




8. riOg 3801 


68 




06 


58 
60 






8.609 3797 


57 


i: 15021 














050 


09 


66 




















«6 


24 


109 


12 


72 




I 


S3 








75 






70 












10 


8.500 8772 


8.5116280 


1.15228 


2 3218 


,-..8983 






68 






20 








65 












13 


S? 


36 


346 


■a. 


S 














.S.8999 














5.00O9 




17 


w 


8.511 6201 


434 


29 


03 
OS 


















20 


8. 509 3735 


8.5116171 


1 15522 


■J. 3234 


■|90 2 


7.863 




32 


60 


662 


35 


5 














8 














1 




■M 


21 


27 


540 


40 
















26 








6.511 610ft 














8.611 6094 




46 






28 


06 


83 


7,68. 




35 






8.509 3702 




787 








30 


8. .'100 3699 


8. 611 «M1 


1 15816 


2 33*9 


19041 






95 


60 


846 


51 


43 




32 




39 










33 














U 




^ 










3S 


90 


8.611 6006 


963 


57 


55 




36 




























38 




73 










30 


66 












M 








2.3264 


6,9069 








39 












55 




167 


























8.611 5906 










« 


14 


8.611 6896 


265 


72 


S4 










284 






















48 










93 






M 


61 


372 


78 


Sh 










1.16401 




.i.aoBx 




51 






i30 


























R.511 S806 


488 






































8.609 3603 


73 


576 








m 


M 




604 


90 


ffi 




w 


02 


JO 


663 


93 


2:^ 




n 


8.609 3588 




1.16692 


2.3291 


.6.9127 


7. 8611 



40081— OS 15 



226 



GEOGRAPHIC TABLES AIS^D FORMULAS. 



Table 23. — Geodetic position computations — Continued. 



LATITUDE 30°. 



Lat. 


log A 
difT.l'°=-0.06 


logrB 


logC 


logD 


logE 
diflf.l'^=+0.05 


logF 


diflf.l"=-0.19 


diflF.l"=+0.48 


diff.r'=+0.02 


difl.l0'=+0.7 


o / 

30 00 


8.609 3588 


8.511 5729 


1.16692 


2.3294 


5.9127 


7.866 


1 


84 


18 


721 


96 


30 




2 


81 


8.511 5706 


750 


97 


33 




3 


77 


8.511 6695 


778 


2.3298 


36 




•1 


73 


84 


807 


2.3300 


39 




05 


09 


73 


836 


01 


42 




6 


66 


62 


866 


03 


45 




7 


62 


51 


894 


04 


48 




8 


58 


40 


923 


06 


51 




9 


55 


28 


952 


07 


54 




10 


8.509 3551 


8.511 6617 


1.16981 


2.3309 


5. 9157 




11 


47 


8.511 6606 


1. 17010 


10 


69 




12 


43 


8.611 5505 


039 


12 


62 




13 


40 


84 


068 


13 


65 




14 


36 


73 


097 


14 


68 




15 


32 


61 


126 


16 


71 




IG 


29 


50 


155 


17 


74 




17 


25 


39 


184 


18 


77 


• 


18 


21 


28 


212 


20 


80 




10 


17 


17 


241 


22 


83 




20 


8.509 3514 


8.611 5506 


1. 17270 


2.3323 


5. 9186 


7.867 


21 


10 


8.511 5494 


299 


24 


89 




22 


06 


83 


328 


26 


92 




23 


8.509 3502 


72 


367 


27 


95 




24 


8.609 3499 


61 


386 


29 


5.9198 




25 


95 


49 


414 


30 


5.9200 




26 


91 


38 


443 


32 


03 




27 


88 


27 


472 


33 


06 . 




28 


84 


16 


500 


34 


09 




29 


80 


8.611 6404 


629 


36 


12 




30 


8.609 3476 


8. 511 5393 


1.17658 


2.3337 


5.9215 




31 


72 


82 


687 


39 


18 




32 


69 


71 


615 


40 


21 




33 


65 


69 


644 


,41 


24 




3* 


61 


48 


673 


43 


27 




35 


57 


37 


701 


44 


30 




36 


54 


26 


730 


46 


33 




37 


50 


14 


759 


47 


36 




38 


46 


8.611 6303 


788 


48 


39 




39 


42 


8.511 6292 


816 


50 


42 




40 


8.609 3439 


8.611 6281 


1.17845 


2.3351 


5.9245 


7.869 


41 


36 


69 


874 


53 


48 




42 


31 


68 


902 


54 


Rl 




43 


27 


47 


931 


55 


58 




44 


24 


35 


969 


57 


66 




45 


20 


24 


1.17988 


58 


59 




46 


16 


13 


1.18017 


59 


62 


• 


47 


12 


8.511 5202 


045 


61 


65 




48 


09 


8.511 5190 


074 


62 


68 




49 


05 


79 


102 


64 


71 




50 


8. 509 3401 


8.511 5168 


1. 18131 


2.3365 


5.9274 




51 


8.509 3397 


56 


160 


66 


77 




52 


94 


45 


188 


68 


80 




53 


90 


34 


217 


69 


83 




54 


86 


22 


245 


70 


86 




55 


82 


11 


274 


72 


89 




56 


78 


8.611 6100 


302 


73 


92 




57 


76 


8.511 5088 


331 


74 


95 




58 


71 


77 


359 


76 


5.9298 




. 59 


67 


66 


388 


77 


5.9301 




60 


8.509 3363 


8.511 5054 


1.18416 


2.3379 


5.9304 


7.870 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 31°. 



Lat. 



o / 

31 00 
1 
2 
3 
4 

05 
6 

7 
8 
9 

10 
11 
12 
13 

14 

16 
16 
17 
18 
19 



log A logB logC logD logE logF 

diff.F = -0.06 diflf.l"=-0.19 diff. 1"= +0.47 diff.l"=+0.02 diff.r'=+0.06 difT.10'=-f0.5 



8.509 3363 
60 
56 
52 

48 

44 
41 
37 
33 
29 

8. 509 3325 
22 
18 
14 
10 

06 

8.509 3303 

8.509 3299 

95 

91 



8.511 CJ54 
43 
32 
20 

8.511 5009 

8.511 4998 
86 
75 
64 
52 

8.511 4941 

29 

18 

8.511 4907 

8.511 4895 

84 
72 
61 
50 
38 



1.18416 
445 
473 
501 
530 

558 
587 
615 
643 
672 

1.18700 
729 

757 
785 
813 

842 
870 
898 
927 
955 



2.3379 
80 
81 
83 
84 

86 
87 
88 
89 
91 

2.3392 
93 
95 
96 
97 

2.3399 

2.3400 

01 

03 

04 



5.9304 
07 
10 
13 
16 

19 
22 
25 
28 
31 

5. 9334 
37 
39 
42 
45 

48 
51 
54 
57 
60 



7.870 



20 


8.509 3287 


8.511 4827 


1.18983 


2.3405 


5.9363 


7.871 


21 


84 


15 


1.19012 


06 


66 




22 


80 


8.511 4804 


040 


U8 


69 




23 


76 . 


8.511 4793 


068 


09 


72 




24 


72 


81 


096 


10 


75 




25 


68 


70 


126 


12 


78 




26 


66 


68 


163 


13 


81 




27 


61 


47 


181 


14 


84 




28 


57 


36 


209 


16 


87 




29 


53 


24 


238 


17 


90 




30 


8.509 8249 


8.511 4713 


1.19266 


2.3418 


5.9393 




31 


46 


8.511 4701 


294 


20 


96 




32 


42 


8.511 4690 


322 


21' 


5.9399 




33 


38 


78 


351 


22 


5.9402 




34 


34 


67 


379 


23 


05 




35 


30 


56 


407 


25 


08 




36 


26 


44 


435 


26 


11 




37 


23 


32 


463 


27 


14 




38 


19 


21 


491 


29 


17 




39 


15 


8.511 4609 


520 


30 


20 




40 


8. 509 3211 


8. .511 4598 


1.19548 


2. 3431 


5.9423 


7.872 


41 


07 


86 


676 


32 


26 




42 


03 


75 


604 


34 


29 




43 


8.509 3200 


63 


632 


36 


32 




44 


8. 509 3196 


52 


660 


36 


36 




45 


92 


40 


688 


37 


38 




46 


88 


29 


716 


39 


41 




47 


84 


17 


744 


40 


44 




48 


81 


8.511 4506 


772 


41 


47 




49 


77 ' 


8.511 4494 


800 


43 


60 




50 


8. 509 3173 


8.511 4483 


1.19828 


2.3444 


5.9453 




51 


69 


71 


866 


45 


56 




52 


66 


60 


884 


46 


59 




53 


61 


48 


912 


48 


62 




54 


67 


'37 


940 


49 


65 




55 


54 


25 


968 


50 


68 




56 


50 


14 


1.19996 


51 


72 




57 


46 


8.611 4402 


1.20024 


68 


75 




58 


42 


8.511 4891 


052 


54 


78 




59 


38 


79 


080 


65 


81 




60 


8.509 3134 


8.511 4368 


1.20108 


2.3456 


5.9484 


7.873 




OEOGBAPHIC TABLES AND FORMULAS, 

Tablu 2S. — Geodetic pogilion computations — Continued. 

LATITUDE 32". 



Lat. 


log A 
dtff. 1^—0.06 


i«.\^-%,« 


™.K..« .„.«..., , 


ti.PLlo.a 


».',«..J 


^i 


K.SDsaiM 

31 
27 


-"^ 


1.20108 


59 


5.94M 
87 


,.» 
















« 


19 


asu Jl 


'^20 
218 


62 


5. 9499 
































! 


04 
S.609 3109 


^ 


g 


67 


s 

































2 


88 


» 


448 


71 


20 


j 
















I 


73 


8. 81 1 4208 


Its 

ir-p2r 


70 


^ 




IS 


i 


89 
47 


B3S 


7U 


! 


















lit 










'"47 










722 


S3 


SO 










748 








24 


^ 


78 


SOS 


85 


60 










S33 














860 






















■29 


ja 


81 


916 


91 


72 




fl 


"■■^ 30jS 


a5ii 3»es 


1.20999 


'-■"« 


.■^.ife75 








86 


1.21027 
















97 












US2 










9S 


so 










% 






IflS 


01 


.i.iB99 




To 


«,■■.(« 29HH 


H..,, 3^ 


1.21220 


...v-IJ 


S.960'J 


7.875 


j3 


i 


.w 


271 
303 


DB 


Is 




17 


BO 


1!1 


J^ 


1 


■Ji 




51 


»7 


B3 


'Sftl 


18 


m 




S 


f 


3^^ 


«34 


f 


51 




H 




K hn 37W 




g 






S 


.....J! 


so 


Jin 


26 


« 


7.«7. 
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Tablb 23. — Geodetic position computations — Continued. 



LATITUDE 33°. 



Lat. 


lop A 


logB 


. ^^src 


logD 


logE 


logF 


diff.l"=-0.07 


diflf.l"=-0.20 


diflF. 1^=14-0.45 


diflf.r'=+0.02 


diflf.r'^+O.Of) 


dlff.l0'=+0.2 


o / 

as 00 


8.509 2901 


8.511 3669 


1.21772 


2.3527 


5.9667 


7.875 


1 


8.509 2897 


57 


799 


29 


70 




2 


94 


45 


827 


30 


73 




3 


90 


33 


854 


31 


76 




4 


86 


22 


882 


32 


79 




05 


82 


8.511 3610 


909 


33 


82 




6 


78 


8.611 3598 


937 


34 


85 




7 


74 


86 


964 


35 


88 




8 


70 


75 


1.21992 


36 


92 




9 


66 


63 


1.22019 


38 


95 




10 


8.509 2862* 


8.511 3551 


1.22047 


2.3539 


' 5.9698 




11 


58 


39 


074 


40 


r>.9701 




12 


54 


28 


101 


41 


04 




13 


51 


16 


129 


42 


07 




14 


47 


8.511 3504 


156 


43 


10 




15 


43 


8.611 3492 


184 


44 


13 




16 


39 


80 


211 


45 


16 




17 


35 


69 


238 


46 


19 . 




18 


81 


57 


266 


48 * 


22 




19 


27 


45 


293 


49 


26 




20 


8.509 2823 


8.511 3433 


1.22321 


2.3550 


5.9729 


7.876 


21 


19 


21 


348 


51 


32 




22 


15 


8.511 3410 


375 


52 


35 




23 


11 


8.511 3398 


403 


53 


38 




24 


07 


86 


430 


54 


41 




25 


8.509 2803 


74 


457 


55 


44 




26 


8.509 2799 


62 


485 


56 


47 




27 


95 


51 


512 


57 


50 




28 


91 


39 


539 


58 


53 




29 


88 


27 


567 


60 


57 




30 


S..'>09 2784 


8.511 3315 


1.22594 


2.3561 


5.9760 




31 


80 


8.511 3303 


621 


62 


63 




32 


76 


8.511 3291 


648 


63 


66 




33 


72 


80 


676 


64 


69 




34 


68 


68 


703 


65 


72 




35 


64 


56 


730 


66 


75 




36 


60 


44 


757 


67 


78 




37 


56 


32 


785 


68 


81 




38 


52 


20 


812 


69 


85 




39 


48 


8.511 3209 


839 


70 


88 




40 


8. 509 2744 


8.511 3197 


1.22866 


2. 3571 


5.9791 


7.87( 


41 


40 


85 


893 


72 


94 




42 


36 


73 


921 


73 


5.9797 




43 


32 


61 


948 


75 


5.9800 




44 


28 


49 


1 -22975 


76 

77 


03 
06 


• 


45 


24 


37 


1.23002 








46 


20 


25 


029 


78 


10 




47 


16 


13 


057 


79 


13 




48 


12 


8.511 3102 


084 


80 


16 




49 


08 


8.511 3090 


111 


81 


19 




50. 


8.509 2704 


8.511 3078 


1.23138 


2.3582 


5.9822 




51 


8.509 2701 


66 


165 


83 


25 




52 


8.509 2697 


54 


192 


84 


28 




53 


93 


42 


220 


85 


31 




54 


89 


30 


247 


86 


35 




55 


85 


18 


274 


87 


38 




56 


81 


8.611 8006 


301 


88 


41 




57 


77 


8.511 2995 


328 


89 


44 




58 


73 


83 


355 . 


90 


47 , 




59 


69 


71 


382 


91 


50 




GO 


8.509 2663 


8.511 2959 


1.23409 


2.3592 


5.9853 


7.877 
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Tablb 23. — Geodetic position compviations — Continued. 



LATITUDE 34°. 



T-at. 


log A 


logB 


logC 


logD 


log E log F 


diff.l"=-0.07 


diflf. l''=-0.20 


diff.l"=+0.45 


diflf. 1"= +0.02 


diflf. 1"= +0.05 diff . 10'= +0.0 


o / 

34 00 


8.509 2665 


8. 511 2959 


1.23409 


2.3692 


5.9853 7.877 


1 


61 


47 


437 


93 


67 


2 


57 


36 


464 


94 


60 


3 


53 


23 


491 


96 


63 


4 


49 


8.511 2911 


518 


96 


66 


05 


46 


8.511 2899 


546 


97 


69 


6 


41 


87 


572 


98 


72 


7 


37 


75 


599 


2.3599 


76 


8 


33 


63 . 


626 


2.3600 


79 


9 


29 


51 


653 


01 


82 


10 


8.509 2626 


8.511 '.840 


1.23680 


2.3602 


5.' 9885 


11 


21 


28 


707 


03 


88 


12 


17 


16 


734 


04 


91 


13 


13 


8.511 804 


761 


05 


94 


14 


09 


8.511 1792 


788 


06 


5.9897 


15 


05 


80 


815 


07 


5.9901 


16 


8.509 2601 


68 


, 842 


08 


04 


17 


8.509 2597 


56 


869 


09 


07 


18 


93 


44 


896 


10 


10 


19 


89 


SI 


923 


11 


13 


20 


8.509 2585 


8.511 1720 


1.23950 


2. 3612 


5.9916 7.877 


21 


81 


8.511 2708 


1.23977 


13 


19 


22 


77 


8.511 2696 


1.24004 


14 


23 


23 


73 


84 


031 


15 


26 


24 


6'J 


72 


058 


16 


29 


26 


65 


60 


085 


17 


32 


26 


61 


48 


112 


18 


36 


27 


57 


36 


139 


19 


38 


28 


63 


24 


165 


20 


42 


29 


49 


12 


192 


21 


45 


30 


8. 509 2545 


8.511 2600 


1.2 219 


i>. 3; 22 


5.9948 


31 


41 


8.511 2588 


246 


23 


51 


32 


37 


76 


273 


24 


64 


33 


33 


64 


3X) 


25 


67 


34 


29 


52 


327 


26 


61 


35 


25 


40 


354 


27 


64 


36 


21 


28 


381 


28 


67 


37 


17 


16 


408 


29 


70 


38 


13 


8.511 2604 


431 


30 


73 


39 


09 


8.611 2492 


461 


31 


76 


40 


8.509 2505 


8.611 2480 


1.24488 


2.3632 


5. 9980 7. 877 


41 


8.509 2601 


68 


515 


33 


83 


42 


8. 509 2497 


56 


542 


34 


86 


43 


93 


44 


569 


35 


89 


44 
• • 


89 

• 


32 


595 


36 


92 


45 


85 


20 


622 


37 


96 


46 


81 


8.511 2408 


649 


38 


5; 9999 


47 


77 


8.511 2396 


676 


39 


6.0002 


48 


73 


84 


703 


40 


05 


49 


69 


72 


729 


41 


08 


50 


8.509 2465 


8.511 2360 


1. 24756 


2.3642 


6.0011 


51 


61 


48 


783 


43 


16 


62 


67 


36 


810 


43 


18 


63 


63 


23 


837 


44 


21 


64 


49 


8.511 2311 


aes 


45 


24 


55 


45 


8.611 2299 


890 


46 


27 


56 


41 


87 


917 


47 


31 


57 


37 


'/5. 


944 


48 


34 


58 


38 


63 


970 


49 


37 


59 


29 


51 


1.24997 


50 


40 


60 


8.509 2425 


8.611 2239 


1.25024 


2.3661 


6.0043 7.877 
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Tablb 23. — Geodetic position computations — Continued. 



LATITUDE 350. 



r^t. 


log A 
diff.1'^-0.07 


logB 


logC 


logD 
cllff.l'^=+0.01 


log E log F 


diff.l"=-0.20 


cliff. 1"= +0.44 


diff.r'=+0.C5 diff.lO'=-i-0.0 


f 
35 00 


8.509 2425 


8.511 2239 


1.25024 


2.3651 


6.0043 7.877 


1 


21 


27 


050 


52 


47 


2 


17 


15 


077 


53 


50 


3 


13 


8.511 2203 


101 


54 


53 


4 


09 


8.511 2191 


131 


55 


56 


05 


05 


78 


157 


56 


59 


6 


8.509 2401 


66 


184 


56 


63 


7 


8.509 2396 


54 


211 


57 


66 


8 


92 


42 


237 


58 


69 


9 


88 


30 


264 


59 


72 • 


10 


8.509 2384 


8.511 2118 


1.25291 


2.3660 


6.0075 


11 


80 


8.511 2106 


317 


61 . 


79 


12 


76 


8.511 2094 


344 


62 


82 


IS 


72 


82 


371. 


63 


85 


14 


68 


70 


397 


64 


88 


15 


64 


57 


424 


65 


91 


16 


60 


45 


451 


66 


95 


17 


56 


33 


477 


66 


6.0098 


18 


52 


21 


504 


67 


6.0101 


19 


, 48 


8.511 2009 


531 


68 


04 


20 


8.509 2344 


8.511 1997 


1.25657 


2.3669 


0.0107 7.877 


21 


40 


85 


584 


70 


11 


22 


36 


72 


610 


71 


14 


23 


32 


60 


637 


72 


17 


24 


28 


48 


664 


73 


20 


25 


24 


36 


690 


74 


23 


26 


20 


24 


717 


75 


27 


27 


16 


12 


743 


75 


30 


28 


12 


8.511 1900 


770 


76 


33 


29 


08 


8.511 1887 


796 


77 


36 


30 


8.509 2304 


8.511 1875 


1.25823 


2.3678 


0.0140 


31 


8.509 2300 


6:^ 


850 


79 


43 


32 


8.509 2296 


51 


876 


80 


46 


33 


92 


39 


903 


81 


49 


34 


87 


27 


929 


82 


52 


35 


83 


15 


956 


82 


56 


36 


79 


8.511 1802 


1.25982 


83 


59 


37 


75 


8.511 1790 


1.26009 


84 


62 


38 


71 


78 


035 


85 


65 


39 


67 


60 


062 


86 


69 


40 


8.509 2263 


8.511 1754 


1.20088 


2.3687 


6.0172 7.877 


41 


59 


41 


115 


88 


75 


42 


55 


29 


.141 


88 


78 


43 


51 


17 


168 


89 


81 


44 


47 


8.511 na*) 


194 


90 


86 


45 


43 


8.511 1693 


221- 


91 


88 


46 


39 


80 


247 


92 


91 


»47 


35 


68 


274 


93 


94 


48 


31 


56 


300 


94 


6.0198 


49 


27 


44 


327 


94 


6.0201 


50 


8.509 2222 


8.511 1632 


1.26353 


2.3095 


6.0204 


51 


18 


20 


380 


96 


07 


52 


14 


8.511 1607 


406 


97 


11 


53 


10 


8.511 1595 


432 


. 98 


14 


54 


06 


83 


459 


99 


17 


55 


8.509 2202 


71 


4S5 


2.3699 


20 


56 


».509 219« 


58 


512 


2 3700 


24 


57 


91 


46 


538 


01 


27 


58 


90 


34 


565 


02 


30 


59 


86 


22 


f>91 


03 


33 


60 


8. 509 2182 


8.611 1510 


1.26017 


•J. 3704 


0.02:^7 7.877 




GEOGRAPHIC TABLES AND FORMULAS. 

Tablb 23. — Qeodntic potUioa ixniputalionii — Continued. 

LATITUDE 8S°. 



LiiL 


l^A 


.m.%\.-. 


lege 


loRD 


1(«E 


<r.lTJ-o.. 




dLff.l"=+0.<J 


IiB.l"-+0.0 


dlft.l'^+O.oa ri 


86 00 


a.a» 21S2 


8.811 1610 


1.26617 


2.3704 


6.0237 


7.H77 


1 


70 


85 


697 


06 


s 


















ra 


61 


4H 


74S 


as 


.S3 










776 




































10 


S. 509 2m 


':1\'Z 


WIS 


11 


..oJJ 










934 








13 


M 


33 
2fi 




16 


;^ 




la 


IB 




03a 


i 


6 0>M 




ao 


s.oOB 2I0U 


S.511 12C5 


1.2714.'! 


2.:i720 


,; ItWJ 


7.S77 






























23 
















w 


IS 


2W 


23 


1^ 


















26 










21 










S'29 




25 






B7 












29 




s Ml n^ 


, ..7I 


27 


6 0^ 




31 




aa 
















460 














4n« 








1 ;n 


43 


Sisil 1092 




31 


a 




!1, ^ 




80 
























^ l 


ifi 


13 


an 


M 


61 




r ;« 


























7.S77 






h!mi looe 


" OM 








42 


S, 503 2002 
S.,WJ 199S 


«.S1I 09« 


74S 


39 


! 




41 


03 


iw 


s 


ly 


w 




jy 


HI 




906 


42 


(■..«»; 




M 


«.«B1«TT 


"■■■"' '^ 


1.27^ 


2. .743 


'""" 


















2 


^ 


41. 


(B(i 


4b 


13 




K 


JS 


» .„, uB^i 


m 


4fl 


■g 














27 






40 












CO 


^.Wi i-xa 




,.«,«, 


:i.3760 


6.W33 


7.«6 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 37°. 





TAt. 


log A 


logB 


logC 
difT.r°=+0.43 


logD 
diff.l''=+0.01 


logE 
diff.r"=+0.0{; 


log. F 




difT.l"=-0.07 


difT.l"=-0.21 


diff.l0'=-0.3 




o / 

37 00 


8.509 1936 


8.511 0772 


1.28193 


2.3750 


6.0433 


7.876 




1 


32 


60 


219 


51 


37 






2 


28 


47 


245 


S>2 


40 




3 


23 


35 


271 


53 


43 




; 4 


19 


22 


297 


53 


46 






05 


15 


8.511 0710 


324 


54 


50 






6 


11 


8.511 0698 


350 


55 


53 






7 


07 


85 


376 


56 


56 






8 


85.09 1903 


73 


402 


56 


60 






9 


85.09 1899 


61 


428 


57 


63 






10 


8.509 1895 


8.511 0648 


1.28454 


2.3758 


6.0466 






11 


90 


3G 


480 


59 


70 






12 


8G 


23 


506 


59 


73 






13 


82 


8.511 0611 


532 


60 


76 






14 


78 


8.511 0599 


558 


61 


80 






15 


74 


86 


584 


61 


83 






16 


70 


74 


610 


62 


. 86 






17 


66 


61 


636 


63 


89 




18 


62 


49 


662 


73 


93 






19 


57 


37 


688 


64 


96 






20 


8.509 1853 


8.511 0524 


1.28715 


2. 3765 


6.0499 


7.876 




21 


49 


12 


741 


66 


6.0503 






22 


45 


8.511 0500 


767 


66 


06 






23 


41 


8.511 0487 


793 


67 


09 






24 


37 


75 


819 


68 


13 






25 


33 


62 


845 


68 


16 






26 


28 


50 


871 


69 


19 






27 


24 


37 


897 


70 


23 






28 


20 


25 


923 


70 


26 






29 


16 


13 


919 


71 


29 






30 


8.509 1812 


8.511 0400 


1.28975 


2.3772 


6.0533 






31 


08 


8.511 0388 


1.29001 


72 


36 




82 


04 


75 


027 


73 


39 




! 33 


8.509 1800 


63 


053 


74 


43 




1 '* 


8. 509 1795 


51 


079 


74 


46 






35 


91 


38 


104 


75 


49 






36 


87 


26 


130 


76 


53 






37 


83 


13 


156 


76 


56 




38 


79 


8.511 0301 


182 


77 


59 




39 

1 


75 


8.511 0288 


208 


78 


63 






40 


8.509 1771 


8.511 0276 


1.2923 J 


2. 3779 


6.0566 


7. 875 




41 


66 


64 


260 


79 


69 


.» 




42 


62 


51 


286 


80 


73 






43 


58 • 


39 


312 


81 


76 






44 


54 


26 


338 


81 


79 


/ 




45 


50 


14 


361 


82 


83 






46 


46 


8.511 0201 


390 


82 


86 






47 


41 


8.511 0189 


416 


83 


89 






48 


37 


76 


442 


84 


93 






49 


33 


64 


468 


84 


6.0596 






50 


8.509 1729 


H.^n 0151 


1.294W 


2.3785 


6.0600 






51 


25 


39 


520 


86 


03 






52 


21 


26 


j>l6 


86 


06 






53 


16 


14 


571 


87 


10 






54 


12 


8.511 0102 


597 


88 


13 






55 


08 


8.511 0089 


623 


88 


16 






56 


04 


77 


649 


89 


20 






57 


8.509 1700 


61 


675 


90 


23 






58 


8.509 1096 


52 


701 


90 


26 






59 


92 


30 


727 


91 


30 






GO 


8.509 1687 


8.511 0027 


1.29753 


2.3792 


6.0633 


7.874 
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Tablb 23. — Geodetic position computations — Continued. 



LATITUDE 38°. 




1^ 



;» 



TAt. 


. log A 
diff.l''=-0.07 


logB 


logC 


logD 
diff.l'°=+0.01 


logE 
dilT.l''==+0.06 


logF 


dlff.l"=— 0.21 


diff.l"=+0.43 


diff.l0'=-0.4 


o / 
38 00 


8.509 1687 


8.511 0027 


1.29753 


2.3792 


6.0633 


7.874 


1 


83 


14 


778 


92 


36 




2 


79 


8.611 0002 


804 


93 


40 




3 


75 


8.510 9989 


830 


93 


43 




4 


71 


77 


856 


94 


47 




05 


67 


64 


882 


95 


50 




6 


62 


52 


908 


95 


53 




7- 


68 


39 


934 


96 


57 




8 


64 


27 


959 


97 


60 




9 


50 


14 


1.29985 


97 


63 




10 


8.509 1646 


8.510 9902 


1.30011 


2.3798 


6.0667 




11 


42 


8.510 9889 


037 


2.3799 


70 




12 


37 


77 


063 


2.3800 


73 




13 


33 


64 


089 


00 


77 




14 


29 


52 


114 


01 


80 




15 


25 


39 


140 


01 • 


84 




16 


21 


27 


166 


02 


87 




17 


17 


14 


192 


02 


90 




18 


12 


8.510 9802 


218 


03 


94 




19 


08 


8.610 9789 


243 


03 


6.0697 




20 


8.509 1604 


8.510 9777 


1.30269 


2.3804 


6.0701 


7.874 


21 


8.509 1600 


64 


295 


05 


04 




22 


8. 509 1596 


52 


321 


06 


07 




23 


92 


39 


347 


06 


11 




24 


87 


27 


372 


06 


14 




26 


83 


14 


398 


07 


17 




26 


79 


8.510 9701 


424 


08 


21 




27 


75 


8.510 9689 


450 


08 


24 




28 


71 


77 


476 


09 


28 




29 


66 


64 


501 


09 


31 




30 


8. 509 1562 


8.510 9652 


1.30527 


2.3810 


6.0734 




31 


58 


39 


553 


11 


38 




32 


54 


27 


579 


11 


41 




33 


50 


14 


604 


12 


44 




34 


46 


8.510 9601 


630 


12 


48 




35 


41 


8.510 9589 


656 


13 


51 




36 


37 


76 


682 


14 


55 




37 


33 


64 


707 


14 


58 




38 


29 


51 


733 


15 


61 




39 


25 


39 


759 


15 


65 




40 


8. 509 1521 


8.510 952G 


1.30785 


2.3816 


6.0768 


7.873 


41 


16 


14 


810 


16 


72 




42 


12 


8.510 9501 


83('. 


17 


75 




43 


08 


8. 510 9488 


862 


18 


78 




44 


04 


76 


887 


18 


82 




4.') 


8.509 1500 


oa 


913 


19 


85 




46 


8. 509 1495 


51 


939 


19 


89 




47 


91 


38 


965 


20 


92 




48 


87 


20 


1.30990 


20 


95 




40 


83 


13 


1.3101G 


21 


6.0799 




50 


8.509 1479 


8.510 9401 


1.31042 


2.3822 


6.0802 




51 


75 


8.510 9388 


067 


22 


06 




52 


70 


76 


093 


23 


09 




53 


66 


63 


• 119 


23 


13 




W 


62 


50 


144 


24. 


16 




65 


58 


38 


170 


24 


19 




66 


63 


26 


196 


25 


23 




57 


49 


13 


221 


25 


26 




68 


45 


8.510 9300 


247 


26 


30 




59 


41 


8.510 9287 


273 


27 


33 




60 


8.609 1437 


8.510 9275 


1.31290 


2.3827 


0.0836 


7.872 
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Table 23. — Geodetic position compiUations — Continued. 



LATITUDE 39°. 



1 

Lat. 


•log A 


logB 


logC 


logD 


logE 


logF 


dlflf.l"=-0.07 


diff.r'=-0.21 


diff.F=+0.43 


diff.l"=+0.01 


diflf.l"=+0.06 


diff.l0'=-0.5 


O / 

39 00 


8.509 1437 


8.510 9275 


1..S1299 


2.3827 


G.0636 


7.872 


1 


33 


62 


324 


28 


40 




2 


28 


50 


350 


28 


48 




3 


24 


37 


376 


29 


47 




4 


20 


25 


401 


29 


50 




05 


16 


8.510 9212 


427 


30 


53 




6 


12 


8.510 9199 


462 


30 


57 




7 


07 


87 


478 


31 


60 




8 


8.509 1403 


74 


504 


31 


64 




9 


8.509 1399 


62 


529 


32 


67 




10 


8.509 1395 


8.510 9149 


1.31565 


2.3832 


6.0871 




11 


91 


36 


581 


33 


74 




12 


86 


24 


606 


33 


77 




13 


82 


8.510 9111 


632 


34 


81 




14 


78 


8.510 9098 . 


668 


36 


84 




15 


74 


86 


683 


35 


88 




16 


70 


73 


709 


36 


91 




17 


65 


61 


734 


36 


96 




18 


61 


48 


760 


37 


6.0898 




19 


57 


36 


786 


37 


6.0902 




20 


8.509 1353 


8.510 9023 


1.31811 


2.3838 


6.0905 


7.871 


21 


49 


8.510 9010 


837 


38 


08 




22 


44 


8.510 8998 


862 


39 


12 




23 


40 


86 


888 


39 


15 




24 


36 


73 


913 


40 


19 




25 


32 


60 


939 


40 


22 




26 


28 


47 


965 


41 


26 




27 


23 


36 


1.31990 


41 


29 




28 


19 


22 


1.32016 


42 


32 




29 


15 


8.510 8909 


041 


42 


36 




30 


8. 509 1311 


8.510 8897 


1.32067 


2.3843 


6.0939 




31 


07 


84 


092 


43 


43 




32 


8.609 13i)2 


72 


118 


44 


46 




33 


8.509 1298 


69 


144 


44 


50 




34 


94 


46 


169 


46 


53 




35 


90 


34 


196 


46 


67 




36 


86 


21 


220 


46 


60 




37 


81 


8. 510 8808 


246 


46 


63 




38 


77 


8.610 8796 


271 


47 


67 




39 


73 


83 


297 


47 


70 




40 


8.509 1269 


8.510 8771 


1.32323 


2. 3848 


(5. 0974 


7.870 


41 


64 


58 


348 


48 


77 




42 


60 


45 


374 


49 


81 




43 


56 


33 


399 


49 


84 




44 


62 


20 


425 


50 


88 




45 


48 


8.610 8707 


460 


50 


91 




46 


43 


8.510 8695 


476 


51 


95 




47 


39 


82 


501 


51 


6.0998 




48 


35 


69 


527 


52 


6.1002 




49 


31 


57 


662 


52 


05 




50 


8.509 1227 


8. 510 8644 


1.32678 


2.3862 


6.1008 




61 


22 


31 


603 


63 


12 




62 


18 


19 


629 


53 


15 




53 


14 


8.510 8606 


664 


54 


19 




54 


10 


8.510 8693 


680 


54 


22 




■ 55 


06 


81 


705 


55 


26 




56 


8.509 1201 


68 


731 


55 


29 




57 


8.509 1197 


56 


766 


56 


33 




58 


93 


43 


782 


56 


36 




59 


89 


30 


807 


67 


40 




60 


' 8.509 1184 


8.510 8617 


1.82883 


•2. '^" 


" 1043 


7.869 



I 



aEOQBAPHlC TABLES AND FOBICULA3. 
Tablb 23, — Geodetic position oomputationg — Continued. 

LATITUDE 40°. 





Lat. 


diff.l^Alo.,.: 


<iiff.j^-o.ai flin 


lo«C 
l''i.+0.42 


.».'«...w,..K..„, 


(T-loF 0.7 




; ;.. 


80 


8:510*506 


. 32833 


1!.38S7 
69 


47 


,^» 










WU 










5 


Sfi 


M 


.32986 


OU 


67 












037 


























10 


«.509 IHU 


KRW 8391 


.33088 


L'.38«l 


11.1078 






































13 


li 


t<!6io is'jse 




86 


ti.iD9e 

00 








04 




317 




09 




■ 


1 


S.609 1100 
8,HM low 

87 


■M 


.:i334^ 


67 
G7 


"1 


7.867 




S 


H 


t-iiSsfSS 


i 


m 


» 






■27 




75 












I 28 














■ 


i 


H.wa 1067 


R.610 8137 


.33691! 


^4 


'"1 






' f! 


46 


m 


073 


Vi 


«2 






























72 






^ 


i 


1 


48 
S6 
23 


m 


73 


i 






ll 


K.rioy 1016 


8,61U 8010 
S-610 7M7 


.33850 


L'.3874 


""^ 


7.866 














90 








a.:K» lOO'z 














11 


RNMOWX 


6B 


95a 


7(1 


(1.1197 
























































81 


»,510 79W 


OSS 














8.610 78BS 




77 












».6in 7883 






ri.i-ji8 






■'': 


U4 


57 


129 


"■■ 78 
79 


22 












ISO 


79 


29 






tii 


M 


;ia 












M 


34 


i^v4 


i 


i 


39 






,^ 


«.««0K0 


8.510 77« 


■»•■" 


..asr. 


0..258 


7.8H 
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Table 23. — Geodetic position computations — Continued. 

LATITUDE 41°. 



Lat. 



41 00 
1 
2 
3 
4 

05 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
• IG 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

80 
31 
32 
33 
34 



log A log B log C log D log E log F 

diff.l"=-0.07 diff.l"=-0.21 diff.l"=+0.42 diff.l"=+0.01 dlff.r'=+0.06 dlff.l0'=-0.8 



8.509 0930 
26 
22 
18 
13 

09 

05 

8.509 0900 

8.509 0896 

92 

8.509 0888 
83 
79 
75 
71 

67 
62 

58 
54 
49 

8.509 0845 
41 
37 
32 

28 

24 
20 
15 
11 
07 

8.509 0803 

8.509 0798 

94 

90 

86 



8. 510 7755 
42 
30 
17 

8. 510 7704 

8. 510 7691 
79 
66 
53 
40 

8.510 7628 

15 

8.610 7602 

8. 510 7590 



64 
51 
39 
26 
13 

8.510 7500 

8. 510 7488 

76 

62 

49 

36 

24 

8.510 7411 

8.510 7398 

86 

8.510 7373 
60 
47 
34 

22 



1.34368 

383 

-408 

434 

469 

484 
510 
535 
560 
586 

1. :vi61l 
636 
662 
687 
712 

738 
763 
788 
814 
839 

1.34864 
890 
915 
940 
966 

1.34991 

1:35016 

041 

066 

092 

1.36117 
142 
168 
193 
218 



2.3882 
82 
82 
83 
83 

83 

84 
84 
84 
86 

2.8885 
85 
86 
86 
87 

87 
87 
88 
88 
88 

2,3889 
89 
89 
90 
90 

30 
91 
91 
91 
91 

2.3892 
92 
92 
93 
93 



6.1253 
57 
60 
64 
67 

71 

75 
78 
82 

a5 

6.T289 

92 

96 

6.1299 

6.1303 

06 
10 
14 
17 
21 

6.1324 
28 
31 
36 
38 

42 
46 
49 
53 
56 

6.1360 
63 
67 
70 

74 



35 


81 


8.510 7309 


243 


93 


78 


36 


77 


8.610 7296 


269 


94 


81 


37 


73 


83 


294 


94 


85 


38 


69 


70 


319 


94 


88 


39 


64 


58 


345 


95 


92 



7.864 



7.863 



40 


8.509 0760 


8.510 7245 


1.35370 


2.8895 


6.1395 


7.861 


41 


56 


32 


395 


95 


6.1399 




42 


52 


19 


420 


96 


6.1403 




43 


47 


8. 510 7207 


446 


96 


06 




44 


43 


8.510 7194 


471 


96 


10 


« 


45 


39 


81 


496 


97 


13 




46 


36 


68 


522 


97 


17 




47 


30 


55 


547 


97 


20 




48 


26 


43 


572 


97 


24 




49 


22 


30 


597 


98 


28 




50 


8.509 0718 


8.510 7117 


1.35623 


2.3898 


e.1431 




51 


13 


8.510 7104 


648 


98 


35 




52 


09 


8. 610 7091 


673 


98 


38 




53 


Ob 


79 


698 


99 


42 




64 


8.509 0700 


66 


723 


99 


46 




55 


8.509 0696 


53 


749 


2.3899 


49 




56 


92 


40 


774 


2.3900 


53 




67 


88 


27 


799 


00 


56 




68 


83 


15 


824 


00 


60 




59 


79 


8.510 7002 


850 


00 


63 




60 


8.609 0675 


8.510 6969 


1.35876 


2.3901 


6.1467 


7.860 
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Table 23. — Geodetic posiHon computations — Continued. 



LATITUDE 42°. 





Lat. 


log A log B 


logC 


logD 


logE 


logF 




diflf.l"--0.07 diff.r'=-0.21 


diff.l"= 4-0.42 


dlff.l"=+0.00 


diff.l"=+0.06 


diff.l0'=-0.9 




o / 
42 00 


8.509 0675 8.610 6989 


1.36875 


2.3901 


6. 1467 


7.860 




1 


71 76 


900 


01 


71 






2 


66 64 


925 


01 


^74 






3 


62 51 


961 


01 


78 






4 


58 38 


1.35976 


02 


81 






05 


64 26 


1.36001 


02 


85 






6 


49 12 


026 


02 


89 






7 


45 8.510 6900 


052 


03 


92 


- 




8 


41 8.510 6887 


077 


03 


96 






9 


36 74 


102 


03 


6.1499 






10 


8.509 0632 8.610 6861 


1. 36127 


2.3903 


6.1503 






11 


28 48 


162 


04 


07 






12 


24 36 


178 


04 


10 






13 


19 23 


203 


04 


14 






14 


15 8.510 6810 


228 


04 


17 






15 


11 8.510 6797 


263 


05 


21 






16 


07 84 


278 


05 


25 


• 


^^^^ 


17 


8.509 0602 72 


304 


0?> 


28 




^^^^^B 


18 


8.609 0598 69 


329 


05 


32 




^^^H 


19 


94 46 


354 


06 


36 




^^^^^ 


20 


8.609 0690 8.610 6733. 


1.36379 


2.3906 


6.1639 


7.868 


^^^^^^H 


21 


85 20 


404 


06 


43 




^^^^^^V 


22 


81 8.510 6707 


430 


06 


46 




^^^^^^m 


23 


77 8.510 6696 


455 


07 


50 




^^^V 


24 


72 82 


480 


07 


64 




^^^r 


26 


68 69 


606 


07 


67 




^^^^m 


26 


64 66 


530 


07 


61 




^^^H^ 


27 


60 43 


566 


08 


64 




^^^^Hk 


28 


55 31 


681 


08 


68 




^^^^^ 


29 


51 18 


606 


08 


72 




^^^^^K 


30 


8.609 0647 8.610 6605 


1.36631 


2.3908 


6.1676 




^^^^^^^^B- 


31 


43 8.610 6692 


656 


08 


79 




^^^^^^^^f 


32 


38 79 


682 


09 


83 




^^^^^^^H 


33 


34 66 


707 


09 


86 




H^B^ 


34 


30 54 


732 


09 


90 




^^^^^^^^^^^^^h p 


35 


25 41 


767 


09 


93 




^^^^^ 


36 


21 28 


782 


10 


6.1697 




^^^^ 


37 


17 15 


808 


10 


6.1601 




^^^ 


38 


13 8.610 6602 


833 


10 


04 




P: 


39 


08 8.510 6490 


868 


10 


08 




1/ 


40 


8.509 0504 8.510 6477 


1.36883 


2.3910 


6. 1612 


7.856 




41 


8. 509 0500 64 


908 


11 


16 






42 


8.609 0496 61 


934 


11 


19 






43 


91 38 


969 


11 


22 






44 


87 26 


1.36984 


11 


26 






45 


83 13 


1.37009 


12 


30 






46 


78 8.510 6400 


034 


12 


33 






47 


74 8.510 6387 


069 


12 


37 






48 


70 74 


086 


12 


41 






49 


66 61 


110 


12 


44 






50 


8.5C9 0461 8.610 6348 


1.37135 


2.3913 


6.1648 






51 


57 36 


160 


13 


62 






52 


53 23 


185 


13 


55 






53 


48 8.510 6310 


210 


13 


59 






54 


44 8.610 6297 


236 


13 


63 






55 


40 84 


261 


14 


66 






56 


36 71 


286 


14 


70 






57 


31 59 


311 


14 


73 






58 


27 46 


336 


14 


77 






59 


23 33 


361 


14 


81 






60 


8.509 0419 8.510 6220 


1.37386 


2.3914 


6.1684 


7.864 
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Table 23. — Geodetic position comjiutationg — Continued. 



... 


diff, 1^-0.07 


aiff.{^=-o.2i 


log C log D 

ai(t.i°-+o.42 diff.i"-+o.oo 


logE 

ci[fr.i"=+o.oa din 


1^1-1.0 


« 0^ 


3,B09«1» 


3.5.0 6220 


1.37386 -A 3911 


6.1684 


7.B54 




10 


s:510 6195 


437 15 






8 






162 lb 


9,5 
















0^ 


R.,W9 0397 


S.ftlO 6105 


512 15 
613 16 


"1 






















663 '*' 16 








67 




688 17 










53 








'* 


59 




739 17 


2 




IC 


bo 


15 


789 17 










8.510 6002 




17 




IS 
20 


" 


8.510 nm 


,,z .1 






























23 


■JO 


KMoml 


965 IN 


■^ 
















26 


07 




040 19 










73 


065 19 


















29 


94 


4S 


116 19 


91 




30 


















■ 166 * 20 


anss 




32 














77 


8.510 57M 


216 20 


M 




35 












36 


M 


45 


317 20 


20 












24 












28 




« 


8.««0a47 


8.510 6706 


'11 '1 


6.1831 


v.mo 


42 








39 




4S 














30 


US 


192 21 


46 












50 




46 








53 






17 


16 














593 ;22 






4B 












50 


8.S09O204 


«.510 5.™ 


1.. 18643 2.3ffia 


. K.186S 










668 22 














76 




5S 


92 












S7 


26 


744 22 


83 










769 22 






M 
















8:.510 .5483 












75 














S69 23 






m 


8.509 0162 


8,510 5449 


l.a8894 ..3923 


6.1906 


'■™ 
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Table 23. — Geodetic position compiUations — Continued. 

LATITUDE 44°. 



TAt. 


log A 


loeB 


logC logD 
[f. l" = +0.42 diff. r'^ +0.00 


logE 
diff. 1»= +0.06 


logF 


dilT. l"=-0.07 


diff. r^=-0.21 dil 


diff. 10' =1.2 


o / 
44 00 


8.609 0162 


8.510 5449 


1.38894 2.3923 


6.1906 


7.848 


1 


57 


36 


919 23 


09 




2 


53 


23 


945 23 


13 




3 


49 


S. 510 5411 


970 23 


17 




4 


44 


8.610 5398 


1.38995 23 


20 




C5 


40 


85 


1.39020 23 


24 




6 


36 


72 


045 • 24 


28 




7 


31 


69 


070 24 


31 




8 


27 


46 


095 24 


35 




9 


23 


33 


120 21 


39 




10 


8.609 0119 


8.510 5320 


1.33145 2.3921 


6.1943 




11 


11 


8.610 5307 


171 21 


46 




12 


10 


8.610 6295 


19(1 * 24 


50 




13 


06 


82 


221 24 


M 




11 


8.609 0102 


09 


246 24 


58 




15 


8.509 0097 


56 


271 . 24 


61 




16 


93 


43 


296 24 


65 




17 


89 


30 


321 24 


69 




18 


84 


18 


346 24 


72 




19 


80 


8.610 6205 


371 25 


76 




20 


8.509 0076 


8.610 5192 


1.39390 2.3925 


6.1980 


7.845 


21 


72 


79 


4*22 25 


84 




22 


67 


66 


447 25 


87 




23 


63 


53 


472 25 


91 




24 


59 


40 


497 26 


95 




25 


54 


28 


522 25 ■ 


6.1999 


' 


26 


50 


16 


547 25 


6.2002 




27 


46 


8.610 6102 


672 25 


06 




28 


42 


8.610 5089 


697 25 


10 - 




19 


37 


76 


623 25 


14 




30 


8.609 0033 


8.510 5063 


1.39648 2.3925 


6.2017 




31 


29 


50 


673 25 


21 




32 


24 


37 


698 25 


25 




33 


20 


25 


723 25 


29 




31 


16 


8.610 6012 


748 , 25 


32 




35 


11 


8.610 4999 


773 25 


36 




36 


07 


86 


798 26 


40 




37 


8. 609 ooo;^ 


73 


823 26 


44 




38 


8.508 9999 


- 60 


848 26 


47 


- 


39 


94 


47 


873 26 


61 




40 


8.508 9990 


8.510 4935 


1.39898 2.3'J26 


6.2065 


7.843 


41 


86 


22 


924 26 


69 




42 


81 


8.510 4909 


949 26 


62 




43 


77 


8. 510 4896 


974 26 


66 




44 


73 


83 


1.39999 26 


70 




46 


69 


70" 


1.40024 26 


74 




46 


64 


57 


049 26 


77 




47 


60 


44 


074 26 


81 




48 


56 


32 


099 26 


85 




49 


51 


19 


124 26 


89 




50 


8. 508 9947 


8. 510 4806 


1.40149 2.3926 


6.2092 




61 


43 


8.510 4793 


174 26 


6.2096 




52 


39 


80 


200 26 


6.2100 




63 


34 


67 


225 26 


04 




54 


30 


64 


250 26 


08 




66 


26 


41 


275 26 


11 




66 


21 


29 


300 26 


15 




67 


17 


16 


325 26 


19 




68 


13 


8.510 4708 


350 26 


23 




69 


09 


8. 610 4690 


375 26 


27 




60 


8.508 0904 


8.610 4677 


1.40400 2.3926 


0.2130 


7.840 
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Table 23. — Geodetic posUion corw^u^a^ions— Continued. 

LATITUDE 46°. 



241 





Lat. 


log A 


logB 


logC 


logD 


log E log F 




diff.l" = -0.07 


dlflf.l"=-0.21 


diff. 1"= 4-0.42 


difT.l''=±0.00 


difT. l"=+0.06 diflf.l0'=:-1.3 




o / 

45 00 


8.508 9904 


8.510 4677 


1.40400 


2.3926 


6.2130 7.840 




1 


8.508 9900 


64 


426 


26 


34 




2 


8.508 9896 


61 


450 


26 


38 




3 


91 


39 


475 


26 


42 




4 


87 


26 


501 


26 


46 




05 


83 


13 


526 


26 


49 




6 


78 


8.510 4600 


551 


26 


53 




7 


74 


8.510 4587 


576 


26 


57 . 




8 


70 


74 


601 


26 


61 




9 


66 


61 


626 


26 


64 




10 


8.508 9861 


8.510 4548 


1.40651 


2.3926 


6.2168 




11 


57 


36 


676 


26 


72 




12 


53 


23 


701 


26 


76 




13 


48 


8.610 4510 


727 


26 


80 




14 


44 


8.510 4497 


752 


26 


83 


• 


15 


40 


84 


777 


26 


87 




16 


36 


71 


802 


26 


91 




17 


31 


59 


827 


26 


95 




18 


27 


46 


852 


26 


6.2199 




19 


23 


33 


877 


26 


6.2202 




20 


8. 508 9818 


8.510 4420 


1.40902 


2. 3926 


6.2206 7.838 




21 


14 


8.610 4407 


927 


26 


10 




22 


10 


8.610 4394 


952 


26 


14 




23 


06 


81 


1.40978 


26 


18 




24 


8.508 9801 


68 


1.41003 


26 


■21 




25 


8.508 9797 


56 


028 


26 


25 




26 


93 


43 


053 


26 


29 




27 


88 


3f 


078 


26 


33 




28 


84 


IV 


103 


26 


37 




29 


80 


8.610 4304 


128 


26 


40 




30 


8.508 9776 


8. 510 4291 


1.41153 


2. 3926 


6.2244 




31 


71 


78 


178 


26 


48 




32 


67 


65 


203 


26 


52 




33 


63 


52 


229 


26 


56 




34 


58 


40 


254 


26 


60 




35 


54 


27 


279 


26 


63 




36 


50 


14 


304 


25 


67 




37 


46 


8.610 4201 


329 


25 


71 




38 


41 


8.510 4188 


354 


26 


75 




39 


37 


75 


379 


25 


79 




40 


8.508 9733 


8.510 4162 


1.41404 


2.3925 


6.2283 7.835 




41 


28 


49 


429 


25 


86 




'42 


24 


37 


454 


25 


90 




43 


20 


24 


479 


25 


94 




44 


16 


8.510 4111 


505 


25 


6.2298 




45 


11 


8. 510 4098 


630 


25 


6.2302 




46 


07 


85 


555 


25 


06 




47 


8.508 9703 


72 


580 


25 


09 




48 


8. 508 9698 


60 


605 


25 


13 




49 


94 


47 


630 


25 


17 




50 


8. 508 9689 


8.510 4034 


1.41655 


2.3926 


6.2321 




51 


85 


21 


680 


25 


25 




52 


81 


8.510 4008 


705 


25 


29 




53 


11 


8. 510 3995 


731 


25 


32 




54 


72 


82 


750. 


24 


36 




55 


08 


69 


781 


24 


40 




56 


64 


57 


806 


24 


44 




57 


60 


44 


831 


24 


48 




58 


6.\ 


31 


856 


24 


52 




59 


• 5r 


18 


881 


24 


55 




60 


8.508 9647 


8. 610 3905 


1.41906 


2.3924 


6.2369 7.832 
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Table 23. — Geodetic ponilion mmputationn — Continued. 

LATITUDE 4*". 





.,..'?e_u.„, 


dw.'i'iP.^-n.^ .1 


lose 


'"?"oo 


logE logF 




(T.l° = +0.42 dirt 




lilft. 1"=+0.W, rtift.lO'— 1.4 


;, ,;, 


B'Kaiw? 


S.510 3906 


i.4i9ua 


.3W4 


6.2309 7.,'B2 


1 


M 


8.610 3892 
79 


1.419SZ 
1.42007 






































23 




" 


IS 


8.510 3S02 


l^. 




" 




8:.ws%(» 




m 


;a 






8,50S9595 


51 


208 






























V, 


ss 


8-510 8712 


'283 


aa 


j; 








308 






IS 


70 


74 


S» 


22 


W 


IH 


as 


Bl 


m 


■22 


33 


■n 


B..W1 WMl 


K.MO M48 
22 


1,42409 


■'^ 


6.2436 7.830 






8. MO seo9 














.W9 






25 


40 


84 


;i34 


■ei 


5fi 




K 










ff 




58 


«0 


l\ 


67 


I 


..»^ 


fiS 


1.426fi0 

7:ifi 


21 


8.^ 


84 


B,.WS ftWl 


6H 




20 


91 


































•M 


6.2W2 














li> 


so 


8.FilO ai04 


1.4OT1 


,W20 


r..2.'J14 7.827 














li 


f 


" 


l! 13012 


i! 


30 


■ii 


46 
41 


B- 


'm 


■1 


6. -2553 


ri.-. 


11 


8.S10 mss 


288 


,; 


73 


-It 






'sia 


1^ 




™ 


B. WM 


47 


B89 


17 


88 


.0 


«.50«939a 


..ftiosm 


1.4.41. 


,W17 


B,25W 7.S24 
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Table 23. — Geodetic position compiUations — Continued, 

LATITUDE 47°. 



Tjit 


log A 


lagB 


logC 


logD 


JogE 


logF 


X.iC»tr« 


diff.l"=-0.07 


dlflf.l"=-0.21 


diflF.l"=+0.42 


diff.l"=-0.00 


diflf.l"=+0.07 


diff.lO'=-l.C 


o / 
47 00 


8.508 9390 


8.510 3134 


1.43414 


2.3917 


6. -2692 


7.824 


1 


86 


21 


439 


16 


6.2596 




2 


81 


8.510 3108 


465 


16 - 


6.2600 




3 


77 


8.510 3095 


490 


16 


04 




4 


73 


82 


615 


16 


08 




05 


68 


70 


540 


16 


12 




6 


64 


57 


565 


16 


16 




.7 


60 


44 


590 


15 


20 




! 8 


56 


31 


615 


15 


24 




i 9 


51 


18 


641 


15 


28 




10 


8. 508 9347 


8.510 3005 


1.43666 . 


2.3915 


6. 2632 




11 


43 


8.510 2993 


691 


15 


36 




12 


38 


80 


716 


14 


39 




13 


34 


67 • 


741 


14 


43 




14 


30 


54 


766 


14 


47 




15 


26 


41 


792 


14 


51 




16 


21 


28 


817 


14 


66 




17 


17 


16 


842 


13 


69 




18 


13 


8.510 2903 


867 


13 


63 




19 


09 


8.510 2890 


892 


13 


67 




20 


8.608 9304 


8.510 2877 


1.43917 


2. 3913 


6.2671 


7.821 


21 


8.508 9300 


64 


943 


13 


76 




22 


8.508 9296 


51 


968 


12 


79 




23 


91 


39 


1.43993 


12 


83 




24 


87 


26 


1.44018 


12 


87 




25 


83 


13 


043 


12 


91 




26 


79 


8.510 2800 


069 


12 


95 




27 


74 


8.510 2787 


094 


11 


6.2699 




28 


70 


74 


119 ^ 


11 


6.2702 




29 


66 


62 


144 


11 


06 




30 


8.508 9261 


8.510 2749 


1.44169 


2. 3911 


6. 2710 




31 


57 


36 


195 


11 


14 




32 


53 


23 


220 


10 


18 




33 


49 


8.510 2710 


245 


10 


22 




34 


44 


8.510 2698 


270 


10 


26 




35 


40 


85 


295 


10 


30 




36 


36 


72 


321 


10 


34 




37 


32 


59 


346 


09 


38 




38 


27 


46 


371 


09 


42 




39 


23 


33 


3% 


09 


46 




40 


8.508 9219 


8.510 2621 


1.44421 


2.3909 


6. 2760 


7.817 


41 


14 


8.610 2608 


447 


08 


64 




42 


10 


8.610 2595 


472 


08 


58 




43 


06 


82 


497 


08 


62 




44 


8.508 9202 


69 


522 


08 


66 


■ 


45 


8.508 9197 


57 


647 


07 


70 




46 


93 


44 


673 


07 


74 




47 


89 


31 


698 


07 


78 




48 


84 


18 


. 623 


07 


82 




49 


80 


8.510 2505 


648 


07 


86 




50 


8.508 9176 


8.610 2493 


1.44673 


2.3906 


6.2790 




51 


72 


80 


699 


06 


94 




52 


67 


67 


724 


06 


6.2798 




53 


63 


54 


749 


06 


6.2802 




54 


59 


41 


774 


05 


06 




55 


55 


28 


800 


05 


10 




56 


50 


16 


825 


05 


14 




57 


46 


8.510 2403 


860 


05 


18 




58 


42 


8. 510 2390 


875 


04 


22 




59 


38 


77 


900 


04 


26 




60 


H. 508 9133 


8. 510 2864 


1.44926 


2.3904 


• G.2830 


7.814 
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Table 23. — Geodetic position compulations — Continued. 



LATITUDE 48°. 



Lat. 


log A 


logB 


logC 


diff.l'>^— 0.00 


log E log F 




diflf.l"=-0.07 


diflf.l«=~0.21 diff.F= 4-0.42 


diflf. l"= +0.07 diff. 10'— 


•1.7 


o / 

48 00 


8.508 9133 


8.510 2364 


1.44926 


2.3904 


6.2830 7.814 




1 


29 


52 


951 


04 


34 




2 


25 


39 


1.44976 


03 


38 




3 


20 


26 


1.45001 


03 


42 




4 


16 


13 


027 


03 


46 




05 


12 


8.610 2300 


052 


02 


50 




6 


08 


8.510 2288 


077 


02 


54 




7 


8.508 9103 


76 


102 


02 


58 




8 


8.508 9099 


62 


128 


02 


62 




9 


95 


49 


163 


01 


66 




10 


8. 508 9091 


8.510 2236 


1.46178 


2.3901 


6.2870 




11 


86 


24 


203 


01 


74 




12 


82 


8.510 2211 


229 


01 


78 




13 


78 


8.510 2198 


254 


00 


82 




14 


74 


85 


279 


00 


86 




15 


69 


72 


304 


2.3900 


90 




16 


65 


60 


330 


2.3899 


94 




17 


61 


47 


365 


99 


6.2898 




18 


57 


34 


380 


99 


6.2902 




19 


52 


21 


406 


J99 . 


06 




20 


8.508 9048 


8. 510 2108 


1.45431 


% 

2.3898 


6.2910 7.811 




21 


44 


8.610 20% 


456 


98 


14 




22 


39 


83 


481 


98 


18 




23 


35 


70 


507 


97 


22 




24 


31 


57 


632 


97 


26 




25 


27 


46 


567 


97 


•30 




26 


22 


32 


582 


97 


34 




27 


18 


19 


608 


96 


38 




28 


14 


8.610 2006 


633 


96 


42 




29 


10 


8.610 1993 


658 


96 


46 




80 


8. 508 90a') 


8.510 1981 


1.46683 


2. 3896 


6.2950 




31 


8.608 9001 


68 


709 


95 


54 




32 


8.508 8997 


56 


734 


95 


58 




33 


93 


42 


759 


95 


62 




34 


88 


30 


786 


94 


66 




35 


84 


17 


810 


94 


70 




36 


80 


8.610 1904 


836 


94 


74 




37 


76 


8. 510 1891 


861 


93 


78 




38 


71 


78 


886 


93 


82 




39 


67 


66 


911 


93 


86 




40 


8.508 8963 


8.610 1863 


1.45937 


2.3892 


6.2990 7.807 




41 


69 


40 


962 


92 


94 




42 


54 


27 


1.45987 


92 


6.2998 




43 


50 


15 


1.46012 


91 


6.3002 




44 


46 


8. 510 1802 


038 


91 


06 




45 


41 


8. 610 1789. 


063 


91 


10 




46 


37 


76 


088 


90 


15 




47 


33 


64 


114 


90 


19 




48 


29 


51 


139 . 


90 


23 




49 


24 


' 38 


164 


89 


27 




50 


8.508 8920 


8.510 1726 


1.46190 


2.3889 


6.3031 




51 


16 


13 


215 


89 


35 




52 


12 


8.610 1700 


240 


88 


39 




53 


08 


8.610 1687 


26<» 


88 


43 




54 


8. 508 8903 


71 


291 


88 


47 




55 


8. 508 8899 


62 


316 


87 


51 


• 


56 


96 


49 


342 


87 


66 




57 


90 


36 


367 


87 


59 




58 


86 


23 


392 


86 


63 




69 


82 


8.510 1610 


418 


86 


67 




60 


8. SOS 8878 


' 8 610 1598 


1.46443 


2.3886 


6.8071 7.804 


_ 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 49°. 



Lat. 


log A 


logB 


logC 


logD 


log E log F 


diflf.l"=-0.07 


diff. 1"= -0.21 


diff. 1"= +0.42 


diff. 1"=. -0.01 


diff. F= +0.07 diff. 10'= -1.9 


O t 

49 00 


8.508 8878 


8.610 1598 


1.46443 


2.3886 


6.3071 7.804 


1 


73 


85 


468 


85 


75 


2 


69 


72 


494 


86 


79 


3 


65 


59 


519 


85 


84 


4 


61 


47 


544 


84 


88 


06 


57 


34 


570 


84 


92 


6 


52 


21 


595 


84 


6.3096 


7 


48 


8.510 1608 


621 


83 


6.3100 


8 


44 


8. 510 1496 


646 


83 


04 


9 


39 


83 


671 


83 


08 


10 


8.508 8835 


8.510 1470 


1.46696 


2.3882 


6.3112 


11 


81 


58 


722 


82 


16 


12 


27 


45 


747 


81 


20 


13 


23 


32 


773 


81 


24 


14 


18 


19 


798 


81 


28 


15 


14 


8. 510 1407 


824 


80 


32 


16 


10 


8.510 1394 


849 


80 


37 


17 


06 


81 


874 


80 


41 


18 


8.508 8801 


68 


899 


79 


46 


19 


8. 508 8797 


56 


925 


79 


49 


20 


8.508 8793 


8.610 1343. 


1.46950 


2.3878 


6. 3153 7. 800 


21 


89 


30 


1.46976 


78 


67 


22 


84 


17 


1.47001 


78 


61 


23 


80 


8.510 1305 


026 


77 


65 


24 


76 


8. 510 1292 


052 


77 


69 


25 


72 


79 


077 


77 


73 


26 


67 


67 


103 


76 


78 


27 


63 


54 


128 


76 


82 


28 


59 


41 


158 


76 


86 


29 


56 


28 


179 


75 


90 


30 


8. 508 8750 


8.610 1216 


1.47204 


2.3876 


6.3194 


31 


46 


8.510 1203 


230 


74 


6.3198 


32 


42 


8.510 1190 


265 


74 


6. 3202 


33 


38 


78 


281 


73 


06 


34 


33 


65 


306 


73 


10 


35 


29 


52 


331 


73 


15 


36 


26 


39 


357 


72 


19 


37 


21 


27 


382 


72 


23 


38 


16 


14 


408 


71 


27 


39 


12 


8.610 1101 


433 


71 


31 


40 


8.508 8708 


8.610 1088 


1.47469 


2. 3871 


6. 3235 7. 796 


41 


04 


76 


484 


70 


39 


42 


8. 508 8700 


63 


509 


70 


43 


43 


8.508 8695 


50 


636 


69 


47 


44 


91 


38 


560 


69 


52 


45 


8? 


25 


586 


69 


66 


46 


83 


12 


611 


68 


60 


47 


78 


8.510 1000 


637 


68 


64 


48 


74 


8. 510 0987 


662 


67 


68 


49 


70 


74 


688 


67 


72 


50 


8.508 8666 


8.510 0962 


1.47713 


2.3866 


6.3276 


51 


61 


49 


738 


66 


81 


52 


57 


36 


764 


66 


85 


53 


53 


23 


789 


65 


89 


54 


49 


8. 510 0911 


816 


65 


93 


55 


45 


8.510 0898 


840 


64 


6.3297 


56 


40 


85 


866 


64 


6.3301 


57 


36 


73 


891 


63 


05 


58 


32 


• 60 


917 


63 


09 


59 


28 


48 


942 


63 


14 


CO 


8.508 8623 


8.610 0835 


1.47968 


2.3862 


6.3318 7.792 
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Table 23. — Geodetic position compulations — Continued. 



LATITUDE ftOo. 



Lat. 


log A 


^ logB 


logC 


logD 


log E log F 




diff.l"=-0.07 


dlff.l" = ~0.21 


diflf.l"-+0.43 


diffl"=-0.01 


diff.r'-+0.07 diff.lO'=- 


2.0 


O f 

50 00 


8.508 8623 


8.510 0835 


• 

1.47968 


2.3862 


6.3318 7.792 




1 


19 


22 


1.47993 


62 


22 




2 


15 


8.510 0809 


1.48019 


61 


26 




3 


11 


8.510 0797 


044 


61 


30 




4 


06 


84 


070 


60 • 


34 




05 


8.508 8602 


71 


095 


60 


39 




6 


8.508 8598 


59 


121 


60 


. 43 


1 


7 


94 


46 


146 


59 


47 




8 


90 


33 


172 


59 


51 




9 


85 


21 


197 


58 


55 




10 


8.508 8581 


8.510 0708 


1.48223 


2.3858 


6.3359 




11 


77 


8.510 0695 


248 


57 


63 




12 


73 


83 


274 


57 


68 • • 




13 


68 


70 


299 


56 


72 




14 


64 


57 


325 


56 


76 




15 


60 


45 


350 


55 


80 




16 


56 


32 


376 


55 


84 




17 


52 


19 


401 


55 


88 




18 


47 


8.510 0607 


427 


54 


93 




19 


43 


8.510 0594 


452 


54 


6.3397 




20 


8.508 8539 


8.510 0581 


1.48478 


2.-3863 


6.3401 7.788 




21 


85 


69 


504 


53 


05 




22 


30 


56 


529 


52 


09 




23 


26 


43 


555 


52 


14 




24 


22 


31 


580 


51 


18 




25 


18 


18 


606 


51 


22 




26 


14 


8.510 0605 


631 


50 


26 




27 


09 


, 8. 510 0493 


657 


50 


30 




28 


05 


80 


682 


49 


34 




29 


8.508 8501 


67 


708 


49 


39 




30 


8. 508 8497 


8.510 0455 


1.48734 


2.3848 


6.3443 




31 


93 


42 


759 


48 


47 




32 


88 


29 


785 


47 


51 




33 


84 


17 


810 


47 


55 




34 


80 


8.510 0404 


836 


46 


60 




35 


76 


8.510 0392 


861 


46 


9 

64 




36 


71 


79 


887 


45 


68 




37 


67 


66 


913 


45 


72 




38 


63 


54 


938 


44 


76 




39 


59 


41 


964 


44 


81 




40 


8.508 8455 


8 510 0328 


1.48989 


2.3843 


6.3485 7.784 




41 


50 


16 


1 49015 


43 


89 




42 


46 


8 510 0303 


041 


42 


93 




43 


42 


8. 510 0291 


066 


42 


6 3497 




44 


38 


78 


092 


41 


6.3502 




45 


34 


65 


117 


41 


'06 




46 


29 


53 


143 


40 


10 




47 


25 


40 


169 


40 


14 




48 


21 


27 


194 


39 


18 




49 


17 


15 


220 


39 


23 




50 


8.508 8413 


8.510 0202 


1.49246 


2. 3838 


6.3527 




51 


08 


8.510 0190 


271 


38 


31 




52 


04 


77 


297 


37 


35 




53 


8.508 8400 


64 


322 


37 


40 




54 


8 508 8396 


52 


848 


36 


44 




55 


92 


39 


374 


36 


48 




56 


87 


27 


399 


35 


52 




57 


83 


14 


425 


35 


56 




58 


79 


8. 510 0101 


451 


34 


61 




59 


75 


8.510 0089 


476 


34 


65 




GO 


H. 508 8371 


8. 510 0076 


1.49502 


2.3833 


6.3569 7.780 


1 
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Table 23. — Geodetic position compuiaiiona — Continued. 



LATITUDE 61°. 



Lat. 



51 00 
1 
2 
3 
4 

05 
6 

7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 

20 
21 
22 
23 

24 

26 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
87 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 



log A logB logC logD 

diff.l"=-0.07 diff.r'=-0.21 diff.l"=+0.43 dilf. 1"= -0.01 



Jog E log F 

diff.l"=+0.07 diff.l0'=--2.2 



8.508 8371 
66 
62 
58 
54 

50 
45 
41 
37 
33 

8.508 8329 
24 
20 
16 
12 

08 

8.508 8303 

8.508 8299 

95 

91 

8.508 8287 
82 
78 
74 
70 

66 
62 
67 
63 
49 

8.508 8245 
41 
36 
32 
28 

24 
20 
16 
11 
07 

8.506 8208 

8.508 8199 

95 

90 

86 

82 
78 
74 
70 
66 

8. 506 8161 
57 
53 
49 
45 

40 
36 
32 

28 
24 

8.508 8120 



8.510 0076 
64 
51 
38 
26 

13 

8.510 0001 

8.509 9988 

75 

63 

8.509 9950 
38 
25 
13 

8.509 9900 

8.509 9887 
75 
62 
50 
87 

8. 509 9825 

8.509 9812 

8. o09 9799 

87 

74 

62 
49 
37 
24 
8. 509 9711 

8.509 9699 
86 
74 
61 
49 

36 

24 

8.509 9611 

8.509 9599 

86 

8.509 9574 
61 
48 
36 
23 

8. 509 9611 

8.509 9498 

86 

73 

61 

8.509 9448 

36 

•23 

8.509 9411 

8. 509 9398 

86 
73 
61 
48 
36 

8.509 9323 



1.49602 
628 
553 
579 
605 

^630 

•656 

682 

707 

733 

1.43759 
785 
810 
836 
862 

887 
913 
939 
965 
1.49990 

1.60016 
042 
067 
093 
119 

146 
170 
196 
222 
248 

1.50273 
299 
325 
351 
376 

402 
428 
454 
480 
505 



2.3833 

•33 

32 

32 

31 

31 
30 
29 
29 

28 

2.3828 
27 
27 
26 
26 

25 
25 
24 
28 
23 

2.3822 
22 
21 
21 
20 

20 
19 
18 
18 
• 17 

2.3817 
16 
16 
15 
14 

14 
13 
13 
12 
11 



6.3569 
73 

78 
82 
86 

90 

95 

6.3599 

6.3603 

07 

6. 3612 
16 
20 

24 
28 

33 
37 
41 
45 
50 

6.3654 
58 
63 
67 
71 

75 
80 
84 
88 
92 

6.3697 

6.3701 

05 

10 

14 

18 
22 
27 
31 
35 



7.780 



7.776 




1.50631 


2.3811 


6.3740 


7.772 


557 


10 


44 




583 


10 


48 




609 


09 


52 




634 


08 


57 




660 


08 


61 




686 


07 


65 




712 


07 


70 




738 


06 


74 




764 


05 


78 




1.50789. 


2.3805 


6.3782 




815 


04 


87 




841 


04 


91 




867 


03 


6.3795 




893 


02 


6.3800 




919 


02 


04 




944 


01 


08 




970 


01 


13 




1.50996 


2.3800 


17 




1.51022 


2.3799 


21 




1.51048 


2.3799 


6.3826 


7.767 



1 
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GEOGRAPHIC TABLES AND FORMULAS. 



Tab;<e 23. — Geodetic position compiUations — Continued. 



LATITUDE 52°. 





Lat. 


log A 


logB 


logC 


logD 


logE 


logF 




diff.l"--0.07 


dlflf.l"=-0.21 


diflf.l"=+0.43 


diflf.l"=-0.01 


did. 1"=+ 0.07 


diflf.l0'=-2.3 




o / 
52 00 


8.608 8120 


8.509 9323 


1.51048 


2.3799 


6.3826 


7.767 




1 


15 


8.509 9311 


074 


98 


30 






2 


11 


8.509 9298 


100 


97 


34 






3 


07 


86 


126 


97 


39 






4 


8.506 8108 


73 


151 


96 


43 






05 


8.508 8099 


61 


177 . 
208 • 


96 


47 






6 


95 


48 


96 


62 






7 


90 


36 


229 


94 


66 






8 


86 


23 


255 


94 


60 






9 


82 


8.509 9211 


281 


93 


65 






10 


8. 508 8078 


8.509 9198 


1.51307 


2.3792 


6.3869 






11 


74 


86 


333 


92 


73 






12 


70 


73 


359 


91 


78 






13 


65 


61 


385 


91 


82 




, 


14 


61 


48 


411 


90 


86 






15 


57 


36 


436 


89 


91 






16 


53 


23 


462 


88 


95 




^^^ 


17 


49 


8.509 9111 


488 


88 


6.3899 




^^^^^ 


18 


45 


8.509 9099 


514 


87 


6.3904 




^^H 


19 


41 


86 


640 


87 


08 




^Hk 


20 


8.508 8036 


8.509 9074 


1.51566 


2.3786 


6.3912 


7.763 


H^^^^l 


21 


32 


61 


592 


85 


17 




H^^^V 


22 


28 


49 


618 


85 


21 




^^^^^v 


23 


24 


36 


644 


84 


26 




^^v 


24 


20 


24 


670 


83 


30 




l^m 


25 


16 


8.509 9011 


696 


83 


34 




ij^^r 


26 


11 


8.509 8999 


722 


82 


38 




l^^r 


27 


07 


86 


748 


81 


43 




^E 


28 


8.508 8003 


74 


774 


81 


47 




H^ 


29 


8.508 7999 


62 


800 


80 


61 




^^Hk 


30 


8.608 7995 


8.509 8949 


1.61826 


2.3779 


6.3956 




^^^^^^L^ 


31 


91 


37 


852 


79 


60 




^^^^^^B 


32 


87 


24 


878 


78 


65 




B^^^^^^ 


33 


82 


8. 509 8912 


904 


78 


69 




' j9Pv 


34 


78 


8.509 8899 


930 


77 


73 




yj^Tr 


35 


74 


87 


966 


76 


78 




^^^^^^ 


36 


70 


74 


1.51982 


75 


82 




^^^^r 


37 


66 


62 


1.52008 


75 


86 




^^^r 


38 


62 


50 


034 


74 


91 




K^ 


39 


58 


37 


060 


73 


6.3995 




V 

" 


40 


8.508 7953 


8.509 8825 


1.52086 


2.3773 


6.4000 


7.758 




41 


49 


12 


112 


72 


04 




• 


42 


45 


8.509 8800 


138 


71 


08 






43 


41 


8.509 8788 


164 


71 


13 






44 


37 


75 


190 


70 


17 






45 


33 


63 


216 


69 


21 






46 


29 


50 


242 


68 


26 






47 


24 


38 


268 


68 


80 






48 


20 


25 


294 


67 


35 






49 


16 


13 


320 


66 


39 






50 


8.508 7912 


8.509 8701 


1.52^7 


2.3766 


7.4043 






51 


08 


8.509 8688 


373 


65 


48 






52 - 


04 


76 


399 


64 


62 


• 




53 


8.508 7900 


63 


425 


64 


67 






54 


8.508 7895 


51 


451 


63 


61 






55 


91 


39 


477 


62 


65 






56 


87 


26 


5C3 


61 


70 






57 


83 


14 


529 


61 


74 






58 


79 


8.509 8602 


555 


60 


79 






59 


75 


8.509 8589 


581 


59 


83 






60 


8.508 7871 


8.509 8577 


1.52608 


2.3759 


6.4088 


7.763 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 53°. 



T«t. 


log A 


logB 


logC 
diff.l'^=+0.44 


logD 


logE 


logF 


diff.l"=-0.07 


diff.F=-0.21 


diff.l''=-0.01 


difT.r'-=-|-0.07 


diflf.l0'=-2.5 


o / 
53 00 


8.508 7871 


8.509 8677 


1.52608 


2.3759 


6.4088 


7.753 


1 


67 


64 


634 


68 


92 




2 


62 


52 


660 


57. 


6.4096 




3 


58 


40^ 

27 • 


686 


66 


6. 4101 


/ 


4 


54 


712 


56 


05 




05 


50 


15 


738 


56 


10 




6 


46 


8.509 8502 


764 


64 


14 




7 


42 


8.509 8490 


790 


63 


18. 




8 


38 


78 


817 


63 


28 




9 


34 


65 


843 


52 


27 




10 


8.508 7829 


8.509 8453 


1.62869 


2.3761 


6.4132 




11 


25 


41 


896 


51 


36 




12 


21 


28 


921 


50 


41 




13 


17 


16 


947 


49 


45 




14 


13 


8.509 8404 


1.62974 


48 


49 




15 


09 


8.509 8391 


1.53000 


48 


54 




16 


05 


79 


026 


47 


58 




17 


8.508 7801 


67 


06» 


46 


63 




18 


8.508 7797 


54 


078 


45 


67 


« 


19 


92 


42 


105 


46 


72 




20 


8.508 7788 


8.509 8329 


1.53131 


2.3744 


6.4176 


7.748 


21 


84 


17 


157 


43 


80 




22 


80 


8.509 8305 


183 


42 


85 




23 


76 


8.509 8292 


209 


42 


89 




24 


72 


80 


236 


41 


94 




25 


68 


68 


262 


40 


6.4198 




26 


64 


56 


288 


39 


6.4203 




27 


60 


43 


314 


39 


07 




28 


55 


31 


341 


38 


12 




29 


61 


18 


367 


37 


16 




30 


8.508 7747 


8.509 8206 


1.53393 


^.3736 


6.4221 




31 


43 


8.509 8194 


419 


36 


25 




32 


39 


82 


446 


35 


29 


, 


33 


35 


69 


472 


34 


34 




34 


31 


57 


498 


33 


38 




35 


27 


45 


524 


33 


^ 43 


^ 


36 


23 


32 


551 


32 


47 


V 


37 


18 


20 


577 


31 


52 




38 


14 


8. 509 8108 


603 


30 


56 




39 


10 


8.509 8095 


630 


29 


61 




40 


8.508 7706 


8.509 8083 


1.53656 


2.3729 


6.4266 


7.743 


41 


8.508 7702 


71 


682 


28 


70 




42 


8.508 7698 


68 


709 


27 


74 




43 


94 


46 


735 


26 


79 




44 


90 


34 


761 


26 


83 




45 


86 


'22 


■ 788 


25 


88 




46 


82 


8.509 8009 


814 


24 


92 




47 


77 


8.509 7997 


840 


23 


6.4297 




48 


73 


85 


867 


22 


6.4301 




49 


69 


72 


893 


22 


06 




50 


8.508 7665 


8.509 7960 


1.53919 


2.3721 


6.4310 




51 


61 


48 


946 


20 


15 




52 


57 


36 


972 


19 


19 




53 


53 


23 


1.63998 


18 


24 




54 


49 


8.509 7911 


1.54025 


18 


28 




55 


45 


8.509 7899 


051 


17 


33 




56 


41 


87 


077 


16 


37 




57 


37 


74 


104 


15 


42 




58 


32 


62 


130 


14 


46 




59 


28 


50 


157 


14 


61 




60 


8.508 7624 


8.509 7838 


1.64183 


2.3713 


6.4356 


7.738 
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GEOGRAPHIC TABLES AND FORMULAS. 



Tab;<e 23. — Geodetic position computations — Continued. 



LATITUDE 62°. 



Lat. 


logrA 


logB 


logC 


loeD 


logE 


logrF 


diflf.l"--0.07 


diflf.l"=-0.21 


diflf. 1"= +0.43 diff. 1"= -0.01 


diflf. 1"= +0.07 


diflf. 10'-= -2.3 


o / 
52 00 


8.508 8120 


8.509 9323 


1.51048 


2.3799 


6.3826 


7.767 


1 


lo 


8.509 9811 


074 


98 


30 




2 


11 


8.509 9298 


100 


97 


84 




3 


07 


86 


126 


97 


89 




4 


8.508 8103 


73 


151 


96 


43 




06 


8.508 8099 


61 


177 . 
208 • 


96 


47 




6 


95 


48 


95 


62 




7 


90 


86 


229 


94 


66 




8 


86 


23 


265 


94 


60 




9 


82 


8.509 9211 


281 


93 


65 




10 


8.508 8078 


8.509 9198 


1.51307 


2.8792 


6.3869 




11 


74 


86 


333 


92 


73 




12 


70 


73 


359 


91 


78 




13 


66 


61 


385 


91 


82 




14 


61 


48 


411 


90 


86 




15 


57 


86 


436 


89 


91 




16 


53 


23 


462 


88 


95 




17 


49 


8.509 9111 


488 


88 


6.3899 




18 


45 


8.509 9099 


614 


87 


6.3904 




19 


41 


86 


640 


87 


08 




20 


8.508 8036 


8.509 9074 


1.51566 


2.8786 


6.3912 


7.763 


21 


32 


61 


592 


85 


17 




22 


28 


49 


618 


85 


21 




23 


24 


36 


644 


84 


26 




24 


20 


24 


670 


83 


30 




25 


16 


8.509 9011 


696 


88 


34 




26 


11 


8.509 8999 


722 


82 


88 




27 


07 


86 


748 


81 


43 




28 


8.508 8003 


74 


774 


81 


47 




29 


8.508 7999 


62 


800 


80 


51 




30 


8.608 7995 


8.509 8949 


1.61826 


2.3779 


6.3956 




31 


91 


37 


852 


79 


60 




32 


87 


24 


878 


78 


66 




33 


82 


8. 609 8912 


904 


78 


69 




34 


78 


8.509 8899 


930 


77 


73 




35 


74 


87 


956 


76 


78 




36 


70 


74 


1.61982 


75 


82 




37 


66 


62 


1.52008 


75 


86 




38 


62 


50 


034 


74 


91 




39 


58 


37 


060 


73 


6.3996 




40 


8.508 7953 


8.509 8825 


1.52086 


2.3773 


6.4000 


7.758 


41 


49 


12 


112 


72 


04 




42 


45 


8.609 8800 


138 


71 


08 




43 


41 


8.509 8788 


164 


71 


18 




44 


37 


76 


190 


70 


17 




46 


33 


63 


216 


69 


21 




46 


29 


50 


242 


68 


26 




47 


24 


38 


268 


68 


80 




48 


20 


25 


294 


67 


35 




49 


16 


13 


320 


66 


39 




50 


8. 508 7912 


8.609 8701 


1.52^7 


2.3766 


7.4043 




51 


08 


8.509 8688 


373 


66 


48 




62 - 


04 


76 


399 


64 


52 


• 


53 


8.608 7900 


63 


i2b 


64 


67 




54 


8.508 7895 


51 


451 


63 


61 




55 


91 


39 


477 


62 


65 




56 


87 


26 


5C3 


61 


70 




57 


83 


14 


629 


61 


74 




68 


79 


8.509 8602 


565 


60 


79 




69 


75 


8.509 8589 


581 


59 


83 




60 


8.508 7871 


8.509 8577 


1.52608 


2.3759 


6.4088 


7.763 



GEOGRAPHIC TABLES AND FORMULAS. 
Table 23. — Geodelie pogUion computaiion) — Continued. 



Lat. 


difl.\'^>-0.07 


.„.'■«..„ 


d,..Ko.4 


.■»A^=^.0 


<.t«.'«o.o: 


«,..'»/-.. 


63 00 


8. 608 7831 


8.609 8677 


1.62808 


2.3T50 


6.4088" 


T,^^ 


















62 




060 




6.4096 






68 


40 , 


686 


56" 








M 


















738 




10 






46 


8.600 8502 












« 


8.609 8490 












38 








28 








85 


843 


52 


27 






8.608 78M 


8. SOB 8463 












26 








30 




2 


















16 


947 


49 








18 


8.609 8404 




















54 










026 


47 








8.508 T801 


67 


OM 










8.608 7797 


54 




















72 




W 


g.S0g778B 


H. 509 8329 


1.53131 


2.3744 


6.4176 


7.748 




84 












22 














n 








42 








72 


80 


236 




94 




25 








40 






■X 










6! 4203 








43 


314 


39 






28 


56 


31 






}fl 




SO 


8. 508 7747 


8,509 8206 


1.53398 


2.3736 


6 4221 




31 




8.609 8194 






25 




S2 














W 










34 




34 


31 


57 


498 


33 






36 


27 






33 






SB 










47 














62 




as 




8.509 8108 


603 


30 






m 


10 


8.609 8096 










«o 


8.508 7706 






2.3729 


6.4266 








71 


682 








42 


8:608 7698 




709 








4B 








26 














26 


83 




4S 


86 


'22 


788 


25 


88 






82 




















23 


6.4297 




« 




86 










« 


89 


72 


893 


22 


06 




U 


8. £08 7606 






2. 3721 


0.4310 










946 


20 






Ki 


67 












S3 


63 


























ss 


46 


8.509 7899 


051 


17 


33 




M 


41 












117 










42 










130 


14 






S9 


28 


60 


157 




51 




to 


8.608 7624 


8.509 7888 


1.54183 


2.3713 


6,4366 


7.738 
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GEOGRAPHIC TABLES AND FORMULAS. 



Table 23. — Oeodetic posUinn compvtations — Continued. 



LATITUDE 54°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


logF 


difl. l"=-0.07 diff. l"=-0.20 diff. l"=+0.44 difif. 1"=--0.01 diff. 1"= tO.08 


diff. 10'= -2.6 


o / 
54 00 


8.508 7624 


8. 509 7838 


1.54183 


2.3713 


6.4365 


7.738 


1 


20 


25 


209 


12 


60 




2 


16 


13 


236 


11 


64 




3 


12 


8. 509 7801 


262 


• 10 


69 




4 


08 


8. 509 7789 


288 


09 


73 




05 


04 


76 


315 


09 


78 




6 


8.508 7600 


64 


341 


08 


82 




7 


8.508 7596 


62 


368 


07 


87 




8 


92 


40 


394 


06 


91 




9 


88 


27 


421 


05 


6.4396 




10 


8.508 7584 


8.509 7715 


1. 64447 


2.3705 


6.4400 




11 


79 


8.509 7703 


474 


04 


05 




12 


75 


8. 509 7691 


500 


03 


09 




13 


71 


78 


627 


02 • 


14 




14 


67 


66 


553 


01 


18 




15 


63 


54 


680 


00 


23 




16 


59 


42 


606 


2.3700 


28 




17 


55 


30 


633 


2.3699 


32 




• 18 


51 


17 


659 


98 


37 




19 


47 


8.609 7606 


686 


97 


41 




20 


8.508 7543 


8.509 7593 


1.54712 


2.3696 


6.4446 


7.733 


21 


39 


81 


739 


95 


60 




22 


35 


69 


765 


94 


55 




23 


31 


56 


792 


94 


59 




24 


27 


44 


818 


93 


64 




25 


22 


32 


846 


92 


68 




26 


18 


20 


871 


91 


73 




27 


14 


8.509 7608 


898 


90 


78 




28 


10 


8.509 7495 


924 


89 


82 




29 


06 


83 


951 


88 . 


87 




30 


8.508 7502 


8.609 7471 


1.54977 


2.3688 


6.4491 


. 


31 


8.508 7498 


59 


1.66004 


87 


6. 4496 




32 


94 


47 


031 


86 


6.4500 




33 


90 


34 


057 


85 


05 




34 


86 


22 


084 


84 


09 




35 


82 


8.609 7410 


110 


83 


14 




86 


78 


8.509 7398 


137 


82 


19 




37 


74 


86 


163 


82 


23 




38 


70 


74 


190 


81 


28 




39 


66 


61 


217 


80 


32 




40 


8.508 7462 


8.509 7349 


1.55243 


2.3679 


6.4537 


7.728 


41 


58 


37 


270 


78 


41 




42 


53 


25 


297 


77 


46 




43 


49 


13 


323 


76 


51 




44 


45 


8.509 7301 


350 


76 


55 




45 


41 


8.509 7289 


376 


74 


60 




46 


37 


76 


403 


74 


64 




47 


33 


64 


430 


73 


69 


« 


48 


29 


52 


456 


72 


74 




49 


25. 


40 


483 


71 


78 




50 


8.508 7421 


8.609 7228 


1.55610 


2.3670 


6.4683 




51 


17 


16 


536 


69 


87 




52 


13 


8.509 7204 


563 


68 


92 




53 


09 


8.509 7191 


590 


67 


6.4697 




54 


05 


79 


616 


66 


6.4601 




55 


8. 508 7401 


67 


643 


66 


06 




56 


8. 508 7397 


55 


670 


66 


10 




57 


93 


43 


696 


64 


15 




58 


89 


31 


723 


63 


20 




59 


86 


19 


760 


62 


24 




60 


8.608 7381 


8.609 7107 


1. 65777 


2.3661 


6.4629 


7.723 



J 
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Tablb 23. — Geodetic pofUum eompiMUkni* — Continued. 

LATirrDB 55°. 



... 


IokA 

dt(r.i"=-o.o7 


d«.lSl«0.20 


™.1"'^„.. 


».fe% 


. mX... . 


.«.'l^iu 


55 00 


'""^ 


8:609 7095 


803 


59 


33 
38 


7.723 






























<ft 


fii 


46 


910 


56 


62 


































4S 


8.509 7010 


1.56*91 




66 








8.500 6998 


1.56017 


53 
















6.4675 






36 








SO 






32 




098 


60 


84 














89 














94 




15 


20 


S 


S 


47 


6.4698 
6.470S 








8. 509 8901 


232 










OS 


8.509 6889 










9 


W 




288 


43 


17 






8.508 7300 


8.B09 0865 




2.3642 




















a 


92 












a 


88 


29 


393 


40 


35 














40 






80 


8. 609 6806 










26 


76 


8.609 6793 


474 




49 








81 


600 


36 


64 








fi» 




















63 




30 


8.608 7280 


8.609 6715 


1,56581 


2,3633 


6.4768 
























616 








33 


48 


8.609 6696 




30 

29 


87 






40 












38 


36 












37 


32 


«0 


770 
















25 


05 




at 














40 


8.506 7220 


8.509 6824 


1 '6860 


2.3623 


6.4815 


7,711 




16 




■■ 877 


22 


20 








8.509 6800 










» 




8.609 6588 










44 


04 


7fl 






34 




45 


8.608 7200 


64 


1.56986 


18 


38 




48 


8.508 7196 












47 




40 










48 


88 












49 






093 




57 




60 


8.608 7180 


8.609 6606 










61 


76 


8 509 6493 




2 














1 


71 




53 




09 







78 


















56 


60 


4^ 


■S^ 


08 


85 




66 










30 












06 


0,4895 




W 


48 








ii.1900 




M 




8:509 6397 


364 


01 






60. 


8.508 7140 


8.509 liSBS 


1. 57391 . 


2,3608 


6.4909 


7.706 



GE06KAPHIC TABLES AND FORMULAS. 

Table 23. — QeodeUc pomMim compatatiimg — Continued. 
LATITUDE 68". 







aiB.i'^=.-o,o3 


logB 


A%.^ 


a,r,>.°-,mia. 




logF 




-7-r 


1U11.1"— 0.20 a 


■■- 1^0.08 .liir 


10- =-3.0 




8.508 7140 


8,509 6385 


1.8JSB1 






56 


73 




























J 


M 


37 


m 


IS 


2S 






















§ 


12 


8.609 6301 


581 


96 


37 








08 


H,509 1>2B9 




























10 


8 BOB 7100 


8.609 iiaea 


1.57(}fi2 


a 369a 


i;.i956 








elate 7og<i 


. M 


689 


92 
























u 


M 


IS 


771 


90 


?6 








ao 


8.609 620a 












17 




82 


852 


86 


M 




























907 











Ji 


68 


36 


1.57^ 


..35g 


'"' 09 


7.70O 


d 






s.fm&m 


'"n 


! 


t 






' 27 


37 


68 


098 


76 


37 




H 


W 


i 


40 


I79 


74 
73 


47 




■ 


W 


S. son 7021 


8.509 60IM 


234 
2« 


70 


6.^ 










S. 509 6992 










■ 


;n 


e.6oe 7001 




™ 


R» 


71 








aB0fi6W7 














37 








65 






















^^^^r 


39 


Bli 


■a 


4S3 


62 


9.1 




W 


41 


H.60«e^ 


B.609 69U9 


'■"5 


60 


;'m« ' 


7.694 


f 


S4 


74 
70 


74 


5S6 


69 


14 










50 




6« 


















•!S 




































1 


■I'.l 


46 


8609 BS03 


72fi 


62 


43 




\ 


tl 


8.508 8942 


8,609 6791 


'■"!S 


'■■'« 


6.5148 


















M 


30 


44 


^ 


« 


82 
67 




















♦ 


1 


19 


8.5^ 57| 


lis 


1 


77 






69 


07 


R.'i 


l.'SDTOl 


41 


91 






"'.' 


8.508 8*03 


8.609 5673 


1.59ffl> 


2.3539 


0.6198 


7.688 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 57°. 



TAt: 


log A 


logB 


logC 


logD 


logE 


logF 


difif.l"=-0.06 


difif.l"=-0.19 


difif.l"=+0.46 


difT.l"=-0.02 


diflF.l"=+0.08 


difT.10'=-3.2 


o / 

67 00 


8.508 6903 


8.509 6673 


1.69028 


2.3539 


6.5196 


7.688 


1 


8.508 6899 


61 


056 


38 


6.5201 


- 


2 


96 


60 


083 


37 


06 




3 


91 


38 


111 


36 


10 




'4 


87 


26 


139 


36 


16 




05 


83 


14 


166 


34 


20 


• 


6 


79 


8.609 5603 


194 


33 


25 




7 


75 


8. 509 5691 


221 


32 


30 




8 


72 


79 


249 


30 


35 




9 


68 


67 


276 


29 


40 




10 


8.508 6864 


8.509 6666 


1.59304 


2. 3628 


6.6244 




11 


60 


44 


331 


27 


49 




12 


56 


32 


359 


26 


64 




13 


52 


20 


387 


26 


69 




14 


48 


8.609 5609 


414 


24 


64 




15 


44 


8.609 6497 


442 


22 


69 




16 


40 


86 


469 


21 


74 




17 


36 


73 


497 


20 


79 




18 


32 


62 


525 


19 


83 




19 


28 


50 


662 


18 


88 




20 


C. 508 6825 


8.609 6438 


1.69680 


2.3517 


6. 5293 


7.682 


21 


21 


27 


608 


16- 


6.6298 




22 


17 


15 


636 


14 


6.5303 




23 


13 


8.509 6403 


663 


13 


08 




' 24 


09 


8.509 6392 


691 


12 


13 




26 


05 


80 


718 


11 


18 




26 


8.{»8.6801 


68 


746 


10 


22 




27 


8. 508 6797 


56 


774 


09 


27 




28 


93 


46 


801 


07 


32 




29 


90 


33 


829 


06 


37 




30 


8.508 6786 


8.509 6321 


1.69857 


2.3605 


6.6342 




31 


82 


8. 509 6310 


885 


04 


47 




32 


78 


8.509 6298 


912 


03 


62 




33 


74 


86 


940 


02 


57 




44 


70 


75 


968 


2.3600 


62 




35 


66 


63 


1.59990 


2.3499 


67 




36 


62 


51 


1.60023 


98 


72 




37 


68 


40 


061 


97 


76 




38 


54 


28 


079 


96 


81 




39 


61 


16 


107 


95 


86 




40 


8. 608 6747 


8.609 6205 


1. 60134 


2.3493 


6.5391 


7.676 


41 


43 


8.609 6193 


162 


92 


6.6396 




42 


39 


81 


190 


91 


6.6401 




43 


35 


70 


218 


90 


06 




44 


■ 31 


68 


246 


89 


11 




45 


27 


46 


274 


87 


16 




46 


23 


35 


301 


86 


21 




47 


20 


23 


329 


86 


26 




48 


16 


12 


367 


84 


31 




49 


12 


8.509 6100 


386 


83 


36 




50 


8.508 6708 


8.509 5088 


1.60413 


2.3481 


6.6441 




51 


04 


77 


441 


80 


46 




52 


8. 508 6700 


65 


469 


79 


50 




53 


8. 608 6696 


54 


496 


78 


55 




54 


92 


42 


624 


76 


60 




55 


89 


30 


662 


75 


65 




56 


86 


19 


680 


74 


70 




67 


81 


8.609 6007 


608 


73 


75 




58 


77 


8.609 4996 


636 


72 


80 




59 


73 


84 


664 


70 


85 




60 


8. 508 6669 


' 8. 509 4972 


1.60692 


2. 3469 


6.6490 


7.P69 



1 



QllOORAPHIO TABLES AND yORHULAS. 

Tablu 23. — Geodetic pomlwn compaUitUmi—Cotitia\ied. 

LATITUDE 68°. 



!.„,, 


™A'-a. 


aiff.i^— 0.19 a 


..'1^0.47 


diflA'iSl-0.02 dilf.'l'y-+0.01 


d,«.'l^J-3.8 


R.S0RB6fi9 


8 609 497. 


1.60602 


2.8469 


6.6490 


7.669 




«>> 








6.5495 








49 


748 


67 


6.5500 




8 


68 


38 














■X 










1 


4tl 


SS 


i 


63 
62 


15 








80 






30 




9 


36 




914 


68 






10 




8.509 4867 






6. .6540 














46 










028 


64 


60 








a 


066 


63 








15 
































140 


49 


70 




17 


<H 














8.608 6*00 


m 


M^ 


46 


M 




M 


88 


8,609 4741 
. 30 


1,61258 


2.M« 


6.5590 


7.662 


^ 




s! 609 4696 


366 


I 


10 
































!7 






460 




26 






K 




478 


' 34 




















30 


8 W8 65M 


3.609 46^ 


1.61634 


2,343'J 


6.5640 






60 




663 












8.B09 4803 
























34 


S9 


80 


" 647 


26 


60 






96 


69 






































38 




36 


760 


21 


SO 




39 


10 




789 








« 


8.608 «516 


R509 4609 


845 


2.84 9 


6:5696 


7.666 






8,609 4489 


878 




6.6701 




?l 


8.60S«C^ 




980 


i 


ft 




4!. 


H.WRMff? 


64 


958 


12 


16 














































49 


81 


8.609 4409 


072 


07 


36 






8.608 6178 


8.609 4397 


1.62100 












86 






46 




62 


70 






03 


51 










IS5 






















66 


69 


40 


242 




67 




U 


65 


W 


271 


96 


Ti 








8.509 1306 










69 


43 


8.609 4!296 


3,W 


94 


87 




60 


8.;«.6i40 


8.509 4*^ 


1.6238, 


2.3S92 


8.57^i 


7.649 
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Table 23. — Geodetic posUion compulations — Continued, 



LATITUDE 50°. 



Lat. 


log A 


logB 


logC 


logD 


logE 


1o,tF 


diff.l"=-0.0G 


difif.l"=-0.19 


difr.l''=+0.48 


diflf.F=-0.02 


diflf.l"=+0.09 


diflf.l0'=-3.5 


O t 

59 00 


8.508 6440 


8.609 4283 


1.62384 


2.3392 


6.5792 


7.649 


1 


36 


72 


413 


91 


6. 5-^97 




2 


32 


61 


441 


90 


6.6802 




3 


28 


49 


470 


88 


07 




4 


24 


38 


498 


87 


13 




5 


21 


26 


627 


86 


« 

18 




6 


17 


15 


555 


84 


23 




7 


13 


8.509 4204 


684 


83 


28 




8 


09 


8.609 4192 


612 


82 


33 




9 


05 


81 


641 


80 


38 




10 


8. 508 6402 


8.609 4170 


1.62669 


2.3379 


6.5843 




11 


8.508 6398 


68 


698 


78 


48 




12 


94 


47 


727 


76 


54 




13 


90 


36 


755 


75 


59 




14 


87 


24 


784 


74 


64 




16 


83 


13 


812 


72 


69 




16 


79 


8.609 4102 


841 


71 


74 




17 


76 


8.609 4090 


870 


69 


79 




18 


71 


79 


898 


68 


84 




19 


68 


68 


927 


67 


89 




20 


8.508 6364 


8.609 4066 


1.62955 


2.3365 


6.5895 


7.642 


21 


60 


45 


. 1.62984 


64 


6.5900 




97, 


56 


34 


1.63013 


63 


05 




23 


63 


22 


041 


61 


10 




24 


49 


11 


070 


60 


15 




26 


45 


8.509 4000 


099 


58 


20 




26 


41 


8. 509 3989 


127 


57 


26 




27 


38 


77 


156 


56 


31 




28 


3^ 


66 


185 


64 


36 




29 


30 


55 


214 


53 


41 




30 


8.508 6326 


8.509 3943 


1.63242 


2.3351 


6.6946 




31 


23 


32 


271 


50 


51 




32 


19 


21 


300 


49 


57 




33 


15 


8.509 3910 


329 


47 


62 




34 


11 


8.509 3898 


357 


46 


67 




35 


08 


87 


386 


44 


72 




36 


04 


76 


415 


43 


77 




37 


8.508 6300 


66 


444 


42 


82 




38 


8. 508 6296 


53 


473 


40 


88 




39 


93 


42 


501 


39 


93 




40 


8.508 6289 


8. 509 3831 


1.63530 


2.3337 


6.5998 


7.635 


41 


85 


20 


559 


36 


6.6003 




42 


81 


8.609 3808 


588 


35 


08 




43 


78 


8.509 3797 


617 


33 


14 




44 


74 


86 


646 


32 


19 




45 


70 


75 


674 


30 


24 




46 


66 


63 


703 


29 


29 




. 47 


63 


52 


732 


28 


34 




48 


59 


41 


761 


26 


40 




49 


55 


30 


790 


26 


45 




60 


8.508 6251 


8.509 3719 


1.63819 


2.3323 


6.6050 




61 


48 


8.509 3708 


848 


22 


55 




52 


44 


8.509 3696 


877 


20 


61 




63 


40 


85 


906 


19 


66 




54 


36 


71 


935 


17 


71 




65 


33 


6;? 


964 


16 


76 




66 


29 


52 


1.63993 


16 


81 




57 


25 


40 


1.64022 


13 


87 




58 


22 


29 


061 


12 


92 




59 


18 


18 


080 


10 


6.6097 




60 


87508 6214 


8. 50\f imi 


1.64109 


2. 3309 


6. 6102 


7.627 



256 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 60°. 



Lat. 



log A log 2 log C log D log E loff F 

diff. l'^=-0.06 diff. l''=-0.iC diflf. l"=+0.49 diflf. l"=-0.03 diff. l"=+0.09 diflF.lO'- -3.7 



60 00 
1 
2 
3 
4 

05 
6 
7 
8 
9 

10 
. 11 
12 
13 
14 

15 
16 
17 
18 
13 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 



8. 508 6214 


8.509 3607 


1.64109 


2.3309 


6.6102 


10 


8.509 3596 


138 


07 


08 


07 


85 


167 


06 


13 


8.5C8 6203 


73 


196 


04 


18 


8.608 6199 


62 


225 


03 


23 


96 


51 


254 


02 


29 


92 


4C 


283 


2.3300 


34 


88 


29 


312 


2.3299 


39 


84 


18 


341 


97 


44 


81 


8.509 3507 


370 


96 


50 


8. 508 6177 


8.509 3495 


1.64400 


2.3294 


6.6155 


73 


84 


429 


93 


60 


70 


73 


468 


91 


66 


66 


62 


487 


90 


71 


62 


61 


616 


88 


76 


58 


40 


546 


87 


81 


66 


29 


574 


85 


87 


51 


18 


604 


84 


92 


47 


8.509 3407 


633 


82 


6.6197 


44 


8.509 3395 


662 


81 


6.6203 


8. 508 6140 


8.509 3384 


1.64691 


2.3279 


6.6208 


36 


73 


720 


78 


13 


33 


62 


750 


76 


18 


29 


51 


779 


75 


24 


25 


40 


808 


73 


29 


21 


29 


838 


72 


34 


18 


18 


867 


70 


40 


14 


8.509 3307 


896 


69 


45 


10 


8.509 329(> 


9-25 


67 


50 


07 


85 


955 


66 


56 



7.627 



7.620 



30 


8.508 6103 


8.509 3274 


1.64984 


2.3264 


6.6261 




31 


8.508 6099 


63 


l.(>5013 


63 


66 




32 


96 


52 


043 


61 


72 




33 


92 


40 


072 


60 


77 




\ '' 


88 


29 


101 


58 


82 




\ 35 


85 


18 


131 


57 


87 




r 36 


81 


8.509 3207 


160 


66 


93 




37 


77 


8.509 3196 


190 


64 


6.6298 




' 38 


74 


85 


219 


52 


6.6304 




39 


70 


74 


248 


51 


09 




40 


8. 508 "6066 


8. 509 3163 


1.65278 


2.3249 


6.6314 


.7.613 


41 


63 


52 


307 


48 


20 




42 


69 


41 


337 


46 


25 




43 


56 


30 


366 


45 


30 




44 


52 


19 


396 


43 


36 




45 


48 


8. 509 3108 


425 


41 


41 




46 


44 


8.509 3097 


455 


40 


46 




47 


41 


86 


484 


38 


52 




48 


37 


75 


514 


37 


57 




49 


33 


64 


543 


35 


62 




50 


8.508 6030 


8.509 3063 


1.66573 


2.3234 


6.6368 




51 


26 


42 


602 


32 


73 




52 


22 


31 


632 


31 


79 




63 


19 


20 


661 


29 


84 




54 


15 


8.509 3010 


691 


28 


89 




55 


11 


8.509 2999 


721 


26 


6.6395 




56 


08 


88 


750 


24 


6.6400 




57 


04 


77 


780 


23 


06 




58 


8.508 6000 


66 


809 


21 


11 




59 


8.508 5997 


55 


839 


20 ' 


16 




60 


8. 508 5993 


8.509 2944 


1.65869 


2.3218 


6.6422 


7.605 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 61°. 



Trfit. 


log A 
diflf.1'^-0.06 


1 

logB 


logo 


logD 


log E log P 


difif.l"=-0.18 


difif.l"=+0.50 


diff.l"=-0.03 


diff.l«=+0.09 diflF.10'=-4.0 


o / 












61 00 


8.508 5993 


' 8.509 2944 


1.65869 


2.3218 


6.6422 7.605 


1 


89 


33 


898 


17 


27 


2 


86 


22 


928 


15 


82 


3 


82 


11 


958 


18 


38 


4 


79 


5.509 2900 


' 1.65987 


12 


43 


05 


75 


8.509 2889 


1.66017 


10 


48 


6 


71 


78 


047 


09 


54 


7 


68 


67 


076 


07 


59 


8 


64 


56 


106 


06 


65 


9 


60 


46 


136 


04 


70 


10 


8.508 5957 


8.509 2835 


1.66166 


2.3202 


6.6476 


11 


53 


24 


195 


'2.3201 


81 


12 


49 


13 


225 


2.3199 


87 


13 


46 


8.509 2802 


255 


98 


92 


14 


42 


8. 509 2791 


286 


% 


6.6497 


16 


39 


80 


315 


94 


6.6503 


16 


35 


69 


344 


93 


08 


17 


31 


58 


374 


91 


14 


18 


28 


48 


404 


90 


19 


19 


24 


37 


434 


88 


25 


20 


8.508 5920 


8.509 2726 


1.66464 • 


2.3186 


6.6530 7.597 


21 


17 


16 


494 


85 


36 


22 


13 


8.509 2704 


524 


83 


41 


23 


10 


8.509 269S 


553 


81 


46 


24 


06 


83 


583 


80 


62 


25 


8.608 5902 


72 


613 


78 


57 


26 


8.508 5899 


61 


643 


77 


63 


27 


95 


50 


673 


75 


68 


28 


92 


39 


703 


73 


74 


29 


88 


28 


733 


72 


79 


30 


8.508 5884 


8.509 2618 


1.66763 


2. 3170 


6.6585 


31 


81 


8.509 2607 


793 


68 


90 


32 


77 


8.509 2596 


823 


67 


6.65% 


33 


74 


85 


853 


65 


6.6601 


34 


70 


74 


883 


64 


07 


35 


66 


64 


913 


62 


12 


36 


68 


53 


943 


60 


18 


37 


59 


42 


1.66973 


58 


23 


38 


56 


31 


1.67003 


57 


29 


39 


62 


20 


033 


55 


34 


40 


8.508 5848 


8.509 2510 


1.67063 


2.3154 


6.6640 7.589 


41 


45 


8.509 2499 


094 


52 


45 


42 


41 


88 


124 


50 


51 


43 


38 


77 


154 


49 


56 


44 


34 


67 


184 


47 


62 


45 


30 


56 


214 


46 


67 


46 


27 


45 


244 


44 


73 


47 


23 


34 


274 


42 


78 


48 


20 


24 


306 


40 


84 


49 


16 


IS 


335 


39 


89 


50 


8.508 5813 


8.509 2402 


1.67365 


2.3137 


6.6695 


51 


09 


8.509 2391 


395 


36 


6.6700 


52 


06 


81 


425 


34 


06 


53 


8.508 6802 


70 


456 


32 


12 


54 


8.608 6798 


59 


486 


30 


17 


55 


95 


49 


■ 516 


29 


23 


66 


91 


38 


547 


27 


28 


67 


88 


27 


577 


25 


34 


68 


84 


16 


607 


23 


39 


69 

• 


80 


8.509 2306 


637 


22 


45 


60 


8.608 6777 


8.509 2295 


1.OT668 


2.3120 


6.6760 7.581 



46061—08 17 
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LATITUDE 62". 






u.,. 


d,«.l^=^-0,06 d,«.|Silo.18 .,«.iS«40.6. .i«.'?e_o,<« .i«.'l^40.09 . 


.!SU, 




'■ "j 


8,^575^ 8,^2^ ..6,g 2,3,J^ 6,67| 


,,„, 


1 


1 


i ==J 1 1 J 
-] ■-{ ::i ;| 1 

Iii!!! 

13 8„6a9 2103 216 89 51 
09 8,609 2093 246 K7 57 




1 


28 

27 


8,508 570fl S. 609 2082 I.6S27T 2,3086 6,tln62 

iSS 3 S S S 

i .J i i i 
■"1 -1 1 1 1 




f 


3S 


i ==l 1 i 1 

■'1 '1 • ;i 1 J 

i '=1 1 1 1 

S-.WNeeOO 8..509 1766 1,69200 2.3033 6,703? 


,.» 


i 


i>;j 


"1 ills 




! 


» 


.J :! J J J 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 63P. 



T.at. 


log A 


..-^^«^^ 


logC 


logD 


log E log F 


diff.r'=-0.06 


diflf.l«=-0.17 


diff.l"=+0.52 


diff.l"=--0.03 


diff.l"=+0.10 diff.l0'=-4.5 


o / 
63 00 


8.508 6566 


8.609 1661 


1.69510 


2.3014 


6.7089 7.556 


1 


62 


51 


541 


13 


6.7095 


2 


59 


40 


572 


11 


6.7101 


3 


56 


30 


603 


09 


07 


4 


62 


20 


636 


07 


12 


05 


48 


8.509 1609 


666 


06 


18 


6 


46 


8. 509 1599 


697 


03 


24 


7 


41 


88 


728 


02 


30 


8 


38 


78 


769 


2.3000 


36 


9 


34 


68 


791 


2.2998 


41 


10 


8.508 6531 


8.509 1657 


1.69822 


2.2996 


6. 7147 


11 


27 


47 


863 


94 


53 


12 


24 


36 


884 


92 


59 


13 


20 


26 


915 


90 


64 


14 


17 


16 


947 


89 


70 


15 


14 


8.509 1506 


1. 69978 


87 


76 


16 


10 


8. 509 1495 


1.70009 


86 


82 


17 


07 


85 


041 


83 


88 


18 


03 


74 


072 


81 


93 


19 


8.508 6600 


64 


103 


79 


6.7199 


20 


8. 608 5496 


8. 509 1464 


1.70135 


2. 2977 


6.7205 7.547 


21 


93 


43 


166 


75 


11 


22 


89 


33 


197 


74 


17 


23 


86 


23 


229 


72 


22 


24 


83 


12 


260 


70 


28 


25 


79 


8.509 1402 


292 


68 


34 


26 


76 


8.509 1392 


323 


66 


40 


27 


72 


81 


355 


64 


46 


28 


69 


71 


■ 386 


62 


51 


29 


65 


61 


417 


60 


57 


30 


8. 508 6462 


8.509 1350 


1.70449 


2.2968 


6.7263 


31 


68 


40 


480 


57 


69 


32 


55 


30 


612 


56 


76 


33 


52 


19 


644 


63 


81 


34 


48 


8.509 1309 


575 


51 


86 


36 


45 


8.509 1299 


607 


49 


92 


36 


41 


891 


638 


47 


6.7298 


37 


38 


78 


670 


45 


6.7304 


38 


34 


68 


701 


43 


10 


39 


31 


68 


733 


41 


16 


40 


8.508 5428 


8. 509 1248 


1.70765 


2.2939 


6.7322 7.638 


41 


24 


37 


7% 


37 


28 


42 


21 


27 


828 


36 


33 


43 


17 


17 


860 


34 


39 


44 


14 


8.509 1207 


891 


32 


46 


45 


11 


8.509 1196 


923 


30 


51 


46 


07 


86 


955 


28 


67 


47 


04 


76 


1.70986 


26 


63 


48 


8. 508 5400 


66 


1.71018 


24 


69 


49 


8. 608 6397 


55 


050 


22 


75 


60 


8.508 6394 


8.609 1146 


1.71082 


2.2920 


6.7381 


61 


90 


35 


114 


18 


86 


52 


87 


25 


145 


16 


92 


53 


83 


15 


177 


14 


6.7398 


54 


80 


8.509 1104 


209 


12 


6.7404 


56 


77 


8. 609 1094 


241 


10 


10 


56 


73 


84 


273 


08 


16 


57 • 


70 


74 


306 


06 


22 


58 


66 


64 


337 


04 


28 


59 


63 


54 


368 


02 


34 


60 


8.508 6360 


8.509 1043 


1.71400 


2. 2901 


6.7440 7.629 



'a 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 64°. 



Tat. 


log A log B 
difif. l«=-0.06 difif. l''=-0.17 diff 


log C 


logD 


log E log F 
l'°=+0.10 diff. 10' =-4.7 


. l"=+0.54 diff. 1"= -0.03 diff. 


o / 
64 00 


8.608 5360 


8.509 1043 


1.71400 


2.2901 


6.7440 7.529 


1 


66 


33 


432 


2.2899 


46 


2 


53 


23 


464 


97. 


52 


3 


49 


13 


4% 


96 


58 


4 


46 


8.509 1003 


528 


93 


63 


05 


43 


8.509 0993 


560 


91 


69 


6 


39 


82 


592 


89 


75 


7 


36 


72 


624 


87 


81 


8 


33 


62 


656 


85 


87 


9 


29 


52 


688 


83 


93 


• 10 


8.508 5326 


8.509 0942 


1.71720 


2.2881 


6.7499 


11 


22 


32 


752 


79 


6.7505 


12 


19 


22 


785 


77 


11 


13 


16 


12 


817 


75 


17 


14 


12 


8.509 0902 


849 


73 


23 


15 


09 


8.509 0891 


881 


71 


• 29 


16 


06 


81 


913 , 


69 


35 


17 


8.508 6302 


71 


945 


67 


41 


18 


8. 508 5299 


61 


1.71977 


65 


47 


19 


96 


61 


1.72010 


63 


63 


20 


8.508 5292 


8.509 0841 


1.72042 


2.2861 


6.7559 7.520 


21 


89 


31 


074 


59 


65 


22 


86 


21 


106 


67 


71 


23 


82 


11 


139 


55 


77 


24 


79 


8.509 0801 


171 


53 


83 


25 


75 


8.509 0791 


203 


61 


89 


26 


72 


81 


236 


49 


6. 7595 


27 


69 


71 


268 


47 


6.7601 


28 


65 


61 


300 • 


45 


07 


29 


62 


51 


332 


42 


13 


30 


8.508 5259 


8.509 0741 


1.72365 


2.2840 


6. 7619 


31 


65 


31 


397 


38 


25 


32 


52 


21 


430 


36 


31 


33 


49 


11 


462 


34 


37 


34 


45 


8. 509 0701 


496 


32 


43 


35 


42 


8. 609 0691 


627 


30 


49 


36 


39 


81 


559 


28 


56 


37 


35 


71 


592 


26 


62 


38 


32 


61 


624 


24 


68 


39 


29 


61 


657 


22 


74 


40 


8.508 5225 


8.509 0641 


1.72689 


•2.2820 


6.7680 7.511 


41 


22 


31 


722 


18 


86 


42 


19 


21 


765 


16 


92 


43 


15 


11 


787 


14 


6.7698 


44 


12 


8.509 0601 


820 


12 


6.7704 


45 


09 


8.509 0591 


862 


10 


10 


46 


05 


81 


.885 


07 


16 


47 


8.508 5202 


71 


918 


05 


22 


48 


8. 508 5199 


61 


950 


03 


28 


49 


95 


61 


1.72983 


2. 2801 


35 


50 


8.508 6192 


8.509 0541 


1.73016 


2.2799 


6.7741 


51 


89 


81 


048 


97 


47 


52 


86 


21 


081 


95 


53 


63 


82 


11 


114 


93 


69 


54 


79 


8.509 0501 


146 


91 


66 


55 


76 


8. 509 0491 


179 


89 


71 


56 


72 


82 


212 


87 


77 


57 


69 


72 


245 


84 


84 


58 


66 


62 


278 


82 


90 


59 


62 


52 


310 


80 


6.7796 


60 


8.508 5169 


8.509 0442 


1.73343 


2.2778 


6.7802 7.501 
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Table 23. — Gmdetic pvgitkm compalatHma — Continued. 

LATITUDE W. 



Lnl. 


IokA 


logB 


\ogC 


logD 


logE 


,»«-.., ';' 


dIB.i"— 0.06 


m.l": O.Ifi d 


n.l"-+0,57 difl 


1- 0.04 


flf(r.l"-+0,ll 


«:; 


8.508 4%4 


8.508.851 


1.7^ 


2. 2*47 


6.8177 


^ i 




58 


39 




42 


90 


I 


8 


55 






« 


6.8186 










480 




6.8203 














09 






46 


8.508 9801 


548 


39 


16 










582 






















W 


8.608 49S3 


72 
8.508 9782 


viZ 


2.Z 


6.8^"^ 


f 
































u 


U 


34 


^ 


16 


CT 






It 


I 


S.M8 9-0.'; 


^J 


ID 


m 






















■1 


..^Z 


S.5O895I! 


1.76991 


.z 


S.8299 
a.830G 


7.461 




f. 


8..W8 48^ 


M 


U94 


'2.'jmn 








f^ 
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^ 


Z 


91 


26 






































% 


7« 


8,508 9601 


^ 


82 


51 






















30 


S..U8 48«9 


8.50S9573 


1. 7(1369 


2.2678 


a. 8370 






!u 


1 


44 
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m 


90 
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s 


a 508 9497 


i 


513 


09 






fi 


afi 


Km 947S 


7K3 


2.2W4 


B.8^ 


7.4.'>0 
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^ 
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75 












957 


37 








49 


1^ 


sifiMte^ 




i« 


6.84^ 






M 


S.,W8 4807 


8.508 9383 


'■"096 


2.2S» 


6.8601 
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si.WS 4797 


57 


16B 
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8.50* 4776 


8,608 9282 


1,77,10 


2.2606 


6.8667 
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Table 23. — Geodetic poMon compuiaMons — Continued. 

LATITUDE 67°. 



263 



Lat. 


., log A 


loffB 
difl.l''=-0.15 


logC 
difl.l»=+0.59 


logD 


log E log F 


difif.l"=--0.05 


diff.l"=-0.04 


diflf.r'=+0.11 difl.l0'=-6.6 


o / 
67 00 


8.506 4776 


8.508 9292 


1.77410 


2.2506 


6.8567 7.440 


1 


73 


83 


44^ 


03 


74 


2 


70 


73 


480 


2.2501 


80 


3 


66 


64 


515 


2.2498 


87 


4 


63 


55 


550 


96 


6.8694 


05 


60 


46 


685 


93 


6.8600 


6 


57 


36 


620 


91 


07 


7 


54 


27 


656 


89 


14 


8 


51 


18 


691 


86 


20 


9 


48 


8.508 9206 


726 


84 


27 


10 


8.508 4745 


8.508 9199 


1.77761 


2.2481 


6.8634 


11 


42 


90 


796 


79 


40 


12 


39 


81 


831 


76 


47 


• 13 


36 


72 


867 


74 


64 


14 


33 


62 


902 


71 


60 


15 


30 


53 


937 


69 


67 


16 


26 


44 


1.77978 


66 


74 


17 


23 


35 


1.78008 


64 


80 


18 


20 


26 


043 


61 


87 


19 


17 


16 


079 


59 


6.8694 


20 


8.508 4714 


8.606 9107 


1.78114 


2.2456 


6.8700 7.429 


21 


11 


8.508 9098 


149 


54 


07 


22 


08 


89 


185 


51 


U 


23 


05 


80 


220 


49 


20 


24 


8.508 4702 


71 


256 


46 


27 


25 


8.508 4699 


62 


291 


44 


34 


26 


96 


52 


327 


41 


41 


27 


93 


43 


362 


39 


47 


28 


90 


34 


398 


36 


54 


29 


87 


25 


483 


34* 


61 


30 


8.608 4684 


8.508 9016 


1.78469 


2.2431 


6.8768 


31 


81 


8.508 9007 


505 


29 


74 


32 


78 


8.606 8998 


640 


26 


81 


33 


75 


88 


676 


24 


88 


34 


72 


79 


612 


21 


6.8795 


35 


68 


70 


647 


19 


6.8802 


36 


65 


61 


683 


16 


08 


37 


62 


52 


719 


14 


15 


38 


59 


43 


756 


11 


22 


39 


56 


34 


790 


09 


29 


40 


8.508 4653 


8.508 8925 


1.78826 


2.?406 


6.8836 7.418 ■ 


41 


50 


16 


862 


J3 


42 


42 


47 


8.508 8907 


898 • 


2.2401 


49 


43 


44 


8.508 8898 


934 


•2.2398 


56 


44 


41 


89 


1.78970 


96 


63 


45 


38 


80 


1.79006 


93 


70 


46 


36 


71 


042 


91 


76 


47 


32 


62 


078 


88 


83 


48 


29 


53 


114 


86 


90 


49 


26 


44 


150 


83 


6.8897 


50 


8.508 4623 


8.506 8834 


1.79186 


2.2380 


6.8904 


51 


20 


25 


222 


78 


10 


52 


17 


16 


258 


75 


17 


53 


14 


8.508 8807 


294 


73 


24 


54 


11 


8. 508 8796 


330 


70 


31 


55 


06 


89 


366 


67 


38 


56 


05 


80 


402 


65 


46 


57 


8,506 4602 


71 


438 


62 


52 


58 


8.508 4699 


62 


474 


60* 


59 


59 


96 


54 


511 


57 


65- 


60 


8.506 4593 


8.508 8745 


1.79547 


2.2364 


6.8972 7.406 
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Tasle 23. — Geodetic positioji cowipwicrfwm*— Continued. 

LATITUDE 68°. 



TM. 


log A 

diflf.1'^-0.05 


logB 


logC 


logD 
dift.l'^=-0.4 


logE 


logF 


diflf.l"=-0.15 


difif.l''=+0.62 


difif.l"=+0.12 


diff.l0'=> -5.9 


o / 
68 00- 


8.508 4593 


8.508 8745 


1.79547 


2.2354 


6.8972 


7.406 


1 


90 


36 


583 


52 


79 




2 


87 


27 


620 


49 


86 




3 


84 


18 


656 


47 


6.8993 




4 

• 


81 


09 


692 


44 


6.9000 




05 


78 


8.508 8700 


728 


41 


07 




6 


76 


8.508 8691 


765 


39 


14 




7 


73 


82 


801 


36 


21 




8 


70 


73 


838 


33 


28 




9 


67 


64 


874 


31 


35 




10 


8.508 4564 


8.508 8656 


1.79911 


2.2328 


6.9042 




11 


61 


47 


947 


26 


48 




12 


58 


38 


1.79984 


23 


55 




13 


55 


29 


1.80020 


20 


62 




14 


52 


20 


057 


18 


69 




15 


49 


11 


093 


15 


76 




16 


46 


8.608 8602 


130 


12 


83 




17 


43 


8.508 8593 


166 


10 


90 




18 


40 


84 


203 


07 


6.9097 




19 


37 


75 


240 


04 


6.9104 




20 


8.508 4534 


8.508 8566 


1.80276 


2.2302 


6.9111 


7.396 


21 


31 


58 


313 


2.2299 


18 




22 


28 


19 


360 


96 


25 




23 


25 


40 


387 


94 


32 




24 


22 


31 


423 


91 


39 




25 


19 


22 


460 


88 


46 




26 


16 


13 


497 


85 


53 




27 


13 


8.608 8505 


534 


83 


60 




28 


10 


8.608 8496 


671 


80 


67 




29 


07 


87 


608 


77 


74 




30 


8.508 4504 


8.508 8478 


1.80645 


2.2275 


6.9181 




31 


8.508 4501 


69 ' 


682 


72 


88 




32 


8.508 4499 


60 


719 


69 


6.9195 




33 


96 


52 


756 


67 


6.9203 




34 


93 


43 


793 


64 


10 




35 


90 


34 


830 


61 


17 




36 


87 


25 


867 


58 


24 " 




37 


84 


17 


904 


56 


31 




38 


81 


8.508 8408 


941 


63 


38 




39 


78 


8.508 8399 


1.80978 


50 


45 


7.383 


40 


8. 608 4475 


8.608 8390 


1.81016 


2.2248 


6.9252 




41 


72 


82 


052 


45 


69 




42 


70' 


73 


089 


42 


66 




43 


67 


64' 


127 


39 


73 




44 


64 


56 


164 


36 


80 




45 


61 


47 


201 


34 


88 




46 


58 


38 


239 


31 


6.9295 




47 


55 


30. 


276 


28 


6.9302 




48 


52 


21 


313 


26 


09 




49 


49 


12 


360 


23 


16 




60 


8.508 4446 


8.508 8303 


1.81388 


2.2220 


6.9828 




51 


43 


8.508 8296 


425 


17 


30 




52 


40 


86 


463 


14 


37 




53 


38 


77 


600 


12 


45 




54 


35 


68 


638 


09 


52 




55 


32 


60 


676 


06 


69 




56 


29 


61 


613 


03 


66 




57 


26 


43 


660 


2.2201 


78 




58 


23 


34 


688 


2.2198 


80 




59 


20 


26 


726 


95 


88 




60 


8.508 4417 


8.508 8217 


1.81763 


2.2192 


6:9395 


7.371 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 69°. 



TAt. 


log A 
diflf. l'°=-0.05 


log B 


logC 


log D 


log E 


log F 


diflf. 1"=-0.14 


diflf. 1"= +0.64 diflf. l"=-0.05 


diflf. 1"= +0.12 


diff.lO'=-6 


o f 
69 00 


8.508 4417 


8.508 8217 


1.81763 


2.2192 


6.9395 


7.371 


1 


14 


08 


801 


89 


6.9402 




2 


12 


-8.508 8200 


838 


87 


09 




3 


09 


8.608 8191 


876 


84 


16 




4 


06 


82 


914 


81 


24 




05 


03 


74 


952 


78 


31 




6 


8.508 4400 


66 


1.81989 


75 


38 




7 


8. 508 4397 


67 


1.82027 


72 


46 




8 


94 


48 


065 


70 


52 




9 


92 


39 


103 


67 


60 




10 


8.508 4889 


8.508 8131 


1.82141 


2.2164 


6.9467 




11 


86 


22 


179 


61 


74 




12 


83 


14 


217 


58 


82 




13 


80 


8.508 8105 


255 


55 


89 




14 


77 


8.508 8096 


293 


53 


6.9496 




15 


74 


88 


380 


60 


6.9503 




16 


71 


79 


369 


47 


11 




17 


69 


71 


407 


44 


18 




18 


66 


62 


445 


41 


25 




19 


63 


54 


483 


38 


32 




20 


8.508 4360 


8.508 8045 


1.82621 


2.2136 


6.9540 


7.358 


21 


57 


37 


569 


33 


47 




22 


55 


28 


597 


30 


54 




23 


62 


20 


636 


27 


62 




24 


49 


11 


674 


24 


69 




25 


46 


• 8.508 8003 


712 


21 


76 




26 


43 


8.506 7994 


760 


18 


84 




27 


40 


86 


789 


15 


91 




28 


37 


77 


827 


12 


6.9598 




29 


35 


69 


865 


10 


6.9606 


/ 


30 


8.508 4332 


8.508 7960 


1.82904 


2.2107 


6.9613 




31 


29 


62 


942 


04 


20 




32 


26 


43 


1.82981 


2.2101 


28 




83 


23 


35 


1.83019 


2.2098 


35 




34 


21 


26 


058 


96 


42 




35 


18 


18 


096 


92 


60 




36 


15 


09 


135 


89 


67 




37 


12 


8.508 7901 


173 


86 


65 




38 


09 


8.508 7893 


212 


83 


72 




39 


06 


84 


250 


80 


79 


• 


40 


8.508 4304 


8.508 7876 


1.83289 


2.2078 


6.9687 


7.346 


41 


8. 608 4301 


67 


328 


75 


6.9694 




42 


8.608 4298 


59 


366 


72 


6.9702 




. 43 


95 


51 


406 


69 


' 09 




44 


93 


42 


444 


66 


16 




45 


90 


34 


483 


63 


24 




46 


87 


26 


521 


60 


31 




47 


84 


17 


560 


67 


39 




48 


81 


09 


699 


64 


46 




49 


79 


8.508 7801 


638 


61 


M 




50 


8.508 4276 


8.508 7792 


1.83677 


2.2048 


6.9761 




51 


73 


84 


716 


45 


69 




52 


70 


76 


756 


42 


76 




53 


•67 


67 


794 


39 


84 




54 


65 


59 


833 


36 


91 




55 


62 


60 


872 


33 


6.9799 




56 


59 


42 


911 


30 


6.9806 




57 


56 


34 


960 


27 


14 




58 


54 


25 


1.83989 


24 


21 




59 


51 


17 


1.84028 


21 


29 




60 


8.508 4248 


8.508 7709 


1.84068 


2.2018 


6.9836 


7.333 
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Table 23. — Geodetic position computations — Continued. 



LATITUDE 70°. 



TAt. 


log A 


log B log C 


logD 


log E log F 




diff.r'=-0.04 diff. r'=-0.14 diff.r'=+0.67 


diflf.V'=-0.05 


diflF.l^'=+0.13 difif.l0'=- 


6.7 


o / 
70 00 


8.508 4248 


8.508 7709 1.84068 


2.2018 


6.9836 7.333 




1 


46 


8.508 7701 107 


15 


44 




2 


43 


8.508 7692 146 


12 


61 




3 


40 


84 185 


09 


69 




4 


37 


76 225 


06 


66 




06 


34 


68 264 


03 


74 




6 


32 


59 303 


2.2000 


81 




7 


29 


51 343 


2.1997 


89 




8 


26 


43 382 


94 


6.9896 




9 


23 


35 421 


91 


6.9904 




10 


8.508 4221 


8.508 7626 1.84461 


2.1988 


6.^9912 




11 


18 


18 500 


85 


19 




12 


15 


10 540 


82 


27 




13 


12 


8.508 7602 679 


79 


34 




14 


10 


8.608 7694 619 


76 


42 




15 


07 


86 668 


73 


60 




16 


04 


78 698 


70 


57 




17 


8.508 4201 


69 738 


66 


66 




18 


8.508 4199 


61 778 


63 


73 




19 


96 


52 817 


60 


80 




20 


8.508 4193 


8.508 7644 1.84857 


2.1967 


6.9988 7.320 




21 


90 


36 897 


54 


6.9995 




22 


88 


28 937 


61 


7.0003 




23 


85 


20 1.84976 


48 


11 




24 


82 


12 1.86016 


46 


18 




26 


80 


8.608 7504 056 


42 


26 




26 


77 


8.608 7495 096 


39 


34 




27 


74 


87 136 


36 


41 




28 


71 


79 176 


33 


49 




29 


69 


71 216 


29 


67 




30 


8.508 4166 


8.508 7462 1.85266 


2.1926 


7.0064 




31 


63 


54 296 


23 


72 




32 


60 


46 336 


20 


80 




33 


58 


38 376 


17 


88 




34 


55 


30 416 


14 


7.0096 




35 


62 


22 456 


11 


7.0103 




36 


50 


14 497 


08 


11 




37 


47 


8.508 7406 637 


04 


19 




.38 


44 


8.508 7398 677 


2.1901 


26 




39 


42 


90 618 


2.1898 


34 




40 


8. 508 4139 


8.508 7382 1.86668 


' 2. 1896 


7.0142 7.307 




41 


36 


74 698 


92 


50 




42 


34 


66 739 


89 


57 




43 


31 


58 779 


85 


65 


• 


44 


28 


50 819" 


82 


73 




45 


26 


42 860 


79 


81* 




46 


23 


34 900 


76 


88 




47 


20 


26 941 


73 


7.0196 




48 


18 


18 1.85981 


70 


7.0204 




49 


15 


10 1.86022 


66 


12 




50 


8.508 4112 


8.508 7302 1.86063 


2.1863 


7.0220 




51 


10 


8.508 7294 103 


60 


27 




52 


07 


86 144 


57 


35 




53 


04 


77 185 


54 


43 




54 


8.508 4101 


69 225 


60 


51 




55 


8.508 4099 


61 266 


47 


59 




56 


96 


53 307 


44 


67 




57 


93 


45 348 


41 


75 




58 


91 


38 389 


38 


82 




59 


88 


30 430 


34 


90 




60 


8.508 4086 


8.608 7222 1.86470 


2.1831 


7.0298 7.293 
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Table 23. — Geodetic position compvtations — Continued. 



LATITUDE 71°. 



Trfit. 


log A 


logB 


log C log D 
dlflf . 1"= +0.70 diflE. 1'^= -0.05 


log E log F 
diff. 1"= +0.13 diff. 10^= - 




diflf.l" = -0.04 


diflF.l" = -0.13 


7.2 


o / 
71 00 


8.506 4086 


8.508 7222 


1.86470 2.1831 


7.0298 7.293 


• 


1 


83 


14 


511 28 


7.0306 




2 


80 


8.508 7206 


552 25 


14 




3 


78 


8.608 7198 


593 21 


22 




4 


75 


90 


634 18 


30 




05 


72 


82 


675 15 


38 




6 


70 


74 


717 12 


46 




7 


67 


66 


758 08 


54 




8 


64 


58 


799 05 


62 




9 


62 


50 


840 2.1802 


70 




10 


8.508 4059 


8.508 7142 


1.86881 2.1799 


7.0378 




11 


57 


34 


923 95 


85 




12 


54 


27 


1.86964 92 


7.0393 




13 


51 


19 


1.87005 89 


7.0401 




14 


49 


11 


046 86 


09 




15 


46 


8.508 7103 


088 82 


17 




16 


43 


8.508 7095 


129 79 


25 




17 


41 


87 


171 76 


33 




18 


38 


79 


212 72 


41 




19 


36 


72 


254 69 


49 




20 


8.508 4033 


8.508 7064 


1.87295 2.1766 


7.0467 7.279 




21 


30 


66 


837 62 


66 




22 


28 


48 


878 69 


73 




23 


25 


40 


420 66 


■ 82 




24 


23 


S3 


462 52 


90 




25 


20 


25 


603 49 


7.0498 


f 


26 


17 


17 


545 46 


7.0506 




27 


15 


09 


587 42 


14 




28 


12 


8.508 7002 


629 39 


22 




29 


10 


8.608 6994 


671 36 


30 




30 


8.508 4007 


8.508 6986 


1. 87712 2. 1732 


7.0538 




31 


05 


78 


754 29 


46 




32 


8.508 4002 


71 


796 26 


54 




33 


8.508 3999 


63 


838 22 


62 




34 


97 


55 


880 19 


70 




36 


94 


47 


922 16 


79 




36 


92 


40 


1.87964 12 


87 




37 


89 


32 


1.88006 09 


7.0695 




38 


86 


24 


049 06 


7.0603 




39 


84 


16 


091 2.1702 


11 




40 


8.508 3981 


8.508 6908 


1.88133 2.1699 


7.0619 7.265 




41 


79 


8.508 6901 


175 95 


27 




42 


76 


8. 608 6893 


217 92 


36 




43 


74 


86 


260 89 


44 




44 


71 


78 


302 85 


52 




45 


68 


70 


344 82 


60 




46 


66 


62 


387 . 78 


68 




47 


63 


55 


429 75 


77 




48 


61 


47 


472 72 


85 




49 


58 


40 


514 68 


7.0693 




50 


8.508 3956 


8.608 6832 


1.88657 2.1665 


7.0701 




51 


53 


24 


599 61 


09 




52 


51 


17 


642 58 


18 




58 


' 48 


09 


685 54 


26 




54 


46 


8.608 6800 


727 51 


34 




55 


43 


8.608 6794 


770 48 


42 




56 


41 


86 


813 44 


51 




57 


38 


79 


865 41 


59 




58 


36 


71 


898 37 


67 




59 


33 


64 


941 34 


75 




60 


8.508 3930 


8.508 6766 


1.88984 2.1630 

• 


7.0784 7.250 





1 



268 



GEOGRAPHIC TABLES AND FORMULAS, 



Table of values of log sec i (-^<?>). 



A9 


log sec i 

(A9) 


A9 


log sec i 

(A9) 


A9 


log sec i 

(A9) 


A9- 


log sec i 
(A9) 


A9 


log sec i 

(A9) 


/ 
10 


0.000 000 


/ 

28 


0.000 004 


/ 
46 


0.000 010 


64 


0.000 019 


f 
82 


0.000 031 


11 




29 


4 


47 


10 


65 


19 


83 


32 


12 




30 


4 


48 


11 


66 


20 


84 


32 


13 




31 


4 


49 


11 


67 


21 


85 


33 


14 




32 


5 


50 


11 


68 


21 


86 


34 


16 




33 


5 


51 


12 


69 


22 


87 


35 


16 




34 


5 


52 


12 


70 


22 


88 


36 


17 




35 


6 


53 


13 


71 


23 


89 


36 


18 




36 


6 


54 


13 


72 


24 


90 


37 


19 


2 


37 


6 


55 


14 


73 


24 


91 


38 


20 


2 


38 


7 


56 


14 


74 


25 


92 


39 


21 


. 2 


39 


7 


57 


15 


75 


26 


93 


40 


22 


2 


40 


7 


58 


15 


76 


26 


94 


41 


23 


2 


41 


8 


59 


16 


77 


27 


95 


41 


24 


3 


42 


8 


60 


16 


78 


28 


96 


42 


25 


3 


43 


8 


61 


17 


79 


29 


97 


43 


26 


3 


44 


9 


62 


18 


80 


29 


98 


44 


27 


3 


45 


9 


63 


18 


81 


30 


99 


45 





To convert: 






To convert: 




Meters to feet. 


Feet to meters. 


Kilometers to stat- 


Statute miles to 










ute miles. 


kilometers. 


1 = 


3.280 833 


1 = 


0.304 8006 


1 


= 0.621 3699 


1 = 


1.609 347 


2 


6.561 667 


2 


0.609 6012 


2 


1.242 7399 


2 


3.218 694 


3 


9.842 500 


3 


0.914 4018 


3 


1.864 1098 


3 


4.828 042 


4 


13.123 333 


4 


1.219 2024 


4 


2.485 4798 


4 


6.437 889 


5 


16.404 166 


5 


1.624 0030 


5 


3. 106 8497 


6 


8.046 736 


6 


19.685 000 


6 


1.828 8037 


6 


3. 728 2196 


6 


9.656 083 


7 


22.965 833 


7 


2.133 6048 


7 


4.349 5896 


7 


11.265 430 


8 


26.246 666 


8 


2.438 4049 


8 


4.970 9596 


8 


12.874 778 


9 


29.527 500 


9 


2.743 2055 


9 


5.592 3295 


9 


14.484 125 
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Table of corrections to longitude for difference in arc and sine. 



10g8(-) 


t^enL "^^^ (+) 


log* (-] 


' t^uL "«^^ (+) 


logs(-) 


t^^l lo«^M+) 


3.876 


0.000 0001 


2.385 


4.871 


0.000 0098 


3.380 


6.172 


0.000 0392 


3.681 


4.026 


02 


2. 535 


4.882 


103 


3.391 


5.178 


402 


3.687 


4.114 


03 


2.623 


4.892 


108 


3.401 


6.183 


412 


3.692 


4.177 


04 


2.686 


4.903 


114 


3.412 


^, 6.188 


422 


3.697 


4.225 


06 


2.734 


4.913 


. 119 


3.422 


5.193 


433 


3.702 


4.266 


06 


2.774 


4.922 


124 


3.431 


5.199 


443 


3.708 


4.298 


07 


2.807 


4.932 


130 


3.441 


5.204 


453 


3.713 


4.327 


08 


2.836 


4.941 


136 


3.460 


6.209 


464 


3.718 


4.353 


09 


2.862 


4.950 


142 


3.459 


6.214 


474 


3.723 


4.376 


10 


2.885 


4.959 


147 


3.468 


5.219 


486 


3.728 


4.396 


11 


2.905 


4.968 


153 


3.477 


5.223 


497 


3.732 


4.415 


12 


2.924 


4.976 


160 


3.485 


5.228 


608 


3.737 


4.433 


13 


2.942 


4.985 


166 


3.494 


6.233 


519 


8.742 


4.449 


14 


2.958 


4.993 


172 


3.502 


5.238 


630 


3. 747 


4.464 


15 


2.973 


5.002 


179 


3.511 


5.242 


541 


3.761 


4.478 


16 


2.987 


5.010 


186 


3.519 


5.247 


553 


3.766 


4.491 


17 


3.000 


6.017 


192 


3.626 


6.251 


566 


3.760 


4.503 


18 


3.012 


5.025 


199 


3.634 


5.256 


677 


3.765 


4.526 


20 


3.035 


5.033 


206 


3.642 


5.260 


588 


3.769 


4.548 


23 


3.067 


5.040 


213 


3.649 


6.266 


600 


3.774 


4.570 


25 


3.079 


5.047 


221 


3.666 


5.269 


613 


3.778 


4.591 


27 


3.100 


5.054 


228 


3.563 


6.273 


625 


3.782 


4.612 


30 


3.121 


5.062 


236 


3.571 


5.278 


637 


3.787 


4.631 


33 


3.140 


6.068 


243 


3.577 


6.282 


650 


3.791 


4.649 


36 


3.168 


5.075 


251 


3.584 


6.286 


663 


3.795 


4.667- 


39 


3. 176 


5.082 


269 


3.691 


6.290 


674 


3.799 


4.684 


42 


3.193 


5.088 


267 


3.697 


6.294 


687 


3.803 


4.701 


45 


3.210 


5.095 


276 


3.604 


6.299 


702 


3.808 


4.716 


48 


3.225 


6.102 


284 


3.611 


6.303 


716 


• 3.812 


4.732 


52 


3.241 


5.108 


292 


3.617 


5.307 


729 


3.816 


4.746 


66 


3.255 


6.114 


300 


3.623 


6.311 


743 


3.820 


4.761 


69 


3.270 


6.120 


309 


3.629 


5.315 


757 


3.824 


4.774 


63 


3.283 


5.126 


318 


3.635 


5.319 


771 


3.828 


4.788 


67 


8.297 


5.132 


327 


3.641 


5.323 


786 


3.832 


4.801 


71 


3.310 


5.138 


336 


3.647 


5,327 


800 


3.836 


4.813 


76 


3.322 


5.144 


345 


3.663 


6.331 


814 


3.840 


4.825 


80 


3.334 


5.150 


364 


3.669 


5.336 


829 


3.844 


4.834 


84 


3.343 


5.156 


364 


3.665 


5.339 


846 


3.848 


4.849 


89 


3.368 


5.161 


873 


3.670 


6.343 


861 


3.852 


4.860 


94 


8.369 


5.167 


383 


3.676 


6.347 


877 


3.856 



INVERSE SOLUTION. 

Having Latitudes and Longitudes op Two Points to Compute Azimuths ani 

Distances. 

The following example shows the method of performing the opera- 
tion. The northernmost point should be used as the initial position, 
then all signs for (1), (II), and (III) are +, and for (IV) — . The 
value of ^\ may be either + or — , but this sign need only be used 
in determining in which quadrant the azimuth angle oc falls, i. e., the 
sign of tan a (12). An inspection of a rough plat of the positions 
will also determine this. The correction to -^A. . is found from a 
distance scaled off from the plat, and need not be very close. In 
(8) the term (I+II)^ is the square of the difference of latitude ^(p in 
seconds. Since (IV) is always small, log (I) in (8) may be taken as 
log ot ^(p from (1). If cos a is smaller than sin «, find s from 
log s cos a in (11). As a check on the work compute the second 
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position, using distance and azimuth found as above. The order of 
solution is shown by figures in parentheses. The cosines of latitudes 
are proportional to the intercepted parallels. 



Latitude = 9=38° 23' 27" .00 Given. 
9>' = 37 45 09 .30 Given. 

A9 = 38' 17" .70 

=2297" .70 (1) 
log A 9 = 3.3612933 
log C = 1.30360 
log 82 sinSa = 8.75770 



log 



(II) 
(II) 

log D = 2.3812 

log (I + 11)2 = 6.7226 



0.06130 (7) 
1" .152 



log 



(III) 
III 
logE 

logS2 8ln2a 

log I 

log IV 
IV 

(II) 

(III) 

IV 



9.1038 (8) 
= 0" .13 
= 6.0711 
= 8.7577 
= 3.3613 

= 8.1901 (9) 
= -" .02 
= + 1.15" 
= + 0.13 
= - .02 



Sum = + 1.26" (10) 
A «p = 2297.70 

(I) = 2296.44 



Longitude = A = 104° 32' 48" .20 Given 
A' = 104 49 05 .50 Given 



A A « 16' 17" .30 + 

= 977" .30 + (2) 
log A A = 2.9900279 

log A A correction = + 16 
log S (scaled distance) correction = — 99 

(apply with opposite sign) — 83 (3) 
log A A' = 2.9900362 (4) 

log A' = 8.5091750 (5) 
Sec <p' = 0.1020092 

8.6111842 (+) 
log A A' = 2.9900362 (+) 

log S sin tt = 4.3788620 ( + ) (6) 
log S cos tt = 4.8500742 (+) (11) 



rin 



= tan a = 9.5287778 (12) 

COSa 

log (I) =3.3610475 
log (B) = 8.5109733 

log S cos a = 4.8600742 (11) 
Azimuth = a = 18° 40' 10" .8 (13) 
log S sin a = 4.3788620 
log sin a = 9.5053013 



log distance = log S = 4.8735507 (14) 
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Tablb 24. — Log m, for use in computing spherical excess, 
[Computed for the Clarke spheroid of 1866.] 



Lat. 


Logm. 


Lat. 


Logm. 


Trfit. 


Logm. 


o / 




o 


/ 




o 


/ 




00 


1.40695 


25 


00 


1.40590 


50 


00 


1.40349 


30 


1.40e95 


25 


30 


1.40586 


50 


30 


1.40344 


1 00 


1. 40695 


26 


00 


1.40582 


51 


00 


1.40339 


1 30 


1. 40694 


26 


30 


1. 40578 


51 


30 


1.40334 


2 00 


1.40694 


27 


00 


1. 40573 


52 


00 


1.40329 


2 30 


1.40694 


27 


30 


1.40569 


52 


30 


1.40324 


3 00 


1. 40693 


28 


00 


1. 40565 


53 


00 


1.40319 • 


3 30 


1.40693 


28 


30 


1.40560 


53 


30 


1. 40314 


4 00 


1. 40692 


29 


00 


1. 40556 


54 


00 


1.40309 


4 30 


1.40691 


29 


30 


1.40552 


54 


30 


1.40304 


5 00 


1.40690 


30 


00 


1.40548 


55 


00 


1.40299 


5 30 


1.40689 


30 


30 


1.40544 


55 


30 


1.40295 


6 00 


1.40688 


31 


00 


1. 40539 


56 


00" 


1. 40290 


6 30 


1. 40687 


31 


30 


1. 40534 


56 


30 


1. 40285 


7 00 


1.40686 


32 


00 


1.40530 


57 


00 


1.40280 


7 30 


1. 40685 


32 


30 


1.40525 


57 


30 


1. 40276 


8 00 


1.40683 


33 


00 


1.40520 


58 


00 


1. 40271 


8 30 


1. 40682 


33 


30 


1. 40516 


58 


30 


1. 40266 


9 00 


1.40680 


34 


00 


1. 40511 


59 


00 


1.40262 


9 30 


1.40679 


34 


30 


1. 40506 


59 


30 


1. 40257 


10 00 


1.40677 


35 


00 


1.40501 


60 


00 


1. 40253 


10 30 


1.40675 


35 


30 


1.40496 


60 


30 


1.40249 


11 00 


1. 40673 


36 


00 


1. 40491 


61 


00 


1.40244 


11 30 


1.40671 


36 


30 


1.40486 


61 


30 


1.40240 


12 00 


1.40669 


37 


00 


1.40482 


62 


00 


1.40235 


12 30 


1. 40667 


37 


30 


1. 40477 


62 


30 


1.40231 


13 00 


1.40665 


38 


00 


1.40472 


63 


00 


1. 40227 


13 30 


1.40663 


38 


30 


1.40467 


63 


30 


1.40223 


14 00 


1.40660 


39 


00 


1. 40462 


64 


00 


1.40219 


14 30 


1.40658 


39 


30 


1. 40457 


64 


30 


1. 40215 


15 00 


1.40655 


40 


00 


1. 40452 


65 


00 


1.40210 


15 30 


1. 40653 


40 


30 


1.40446 


65 


30 


1 . 40207 


16 00 


1.40650 


41 


00 


1. 40441 


66 


00 


1.40203 


16 30 


1.40647 


41 


30 


1. 40436 


66 


30 


1. 40199 


17 00 


1.40644 1 


42 


00 


1.40431 


67 


00 


1.40195 


17 30 


1.40642 


42 


30 


1. 40426 


67 


30 


1.40192 


18 00 


1.40639 


43 


00 


1.40421 


68 


00 


1 . 40188 


18 30 


1.40636 1 


43 


30 


1. 40416 


68 


30 


1.40185 


19 00 


1. 40632 : 


44 


00 


1.40411 


69 


00 


1.40181 


19 30 


1.40629 


44 


30 


1.40406 


69 


30 


1.40178 


20 00 


1.40626 1 


45 


00 


1.40400 


70 


00 


1. 40174 


20 30 


1.40623 


45 


30 


1. 40395 


70 


30 


1.40171 


21 00 


1.40619 ! 


46 


00 


1.40390 


71 


00 


1. 40168 


21 30 


1.40616 1 


46 


30 


1. 40385 


71 


30 


1.40164 


22 00 


1.40612 


47 


00- 


1.40380 


72 


00 


1. 40161 


22 30 


1.40608 ' 


47 


30 


1.40375 








23 00 


1.40605 


48 


00 


1. 40369 








23 30 


1. 40601 


48 


30 


1.40364 








24 00 


1. 40597 


49 


00 


1. 40359 








24 30 


1. 40594 


49 


30 


1.40354 









^ 
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APPROXIMATE SPHERICAL EXCESS. 



\ 



1 






This may be obtained by dividing tiie area of the triangle in square 
miles by 75.5. 

Table 25. — Mean refraction. 






^ 



o / 

00 



10 
20 
30 
40 
50 



10 



10 
20 
30 
40 
50 



20 



10 
20 
30 
40 
50 



30 



10 
20 
30 
40 
50 



40 



10 
20 
30 
40 
50 



50 



10 
20 
30 
40 
50 



60 



10 
20 
30 
40 
50 



70 



Refraction. 



/ // 
34 54.1 



32 49.2 
30 52.3 
29 3.5 
27 22.7 
25 49.8 



24 24.6 



23 6.7 
21 55.6 
20 50.9 
19 51.9 
18 58.0 



18 8.6 



17 23.0 
16 40.7 
16 0.9 
15 23.4 
14 47.8 



14 14.6 



13 43.7 
13 15.0 
12 48.3 
12 23.7 
12 0.7 



1138.9 



11 18.3 
10 58.6 
10 39.6 
10 21.2 
10 3.3 



9 46.5 



9 30.9 
9 16.0 
9 1.9 
8 48.4 
8 35.6 



8 23.3 



8 11.6 
8 0.3 
7 49.5 
7 39.2 
7 29.2 



7 19.7 



n 
124.9 

116.9 

108.8 

100.8 

92.9 

85.2 

77.9 

71.1 
64.7 

59.0 
53.9 

49.4 
45.6 
42.3 
39.8 
37.5 
35.6 

33.2 
30.9 
28.7 
26.7 

24.6 
23.0 

21.8 

20.6 

19.7 

19.0 
18.4 
17.9 
16.8 
15.6 

14.9 
14.1 

13.5 
12.8 

12.3 

11.7 

11.3 

10.8 

10.3 

10.0 

9.5 



90 

10 
20 

30 
I 40 

50 

10 
-10 






o / 



10 
20 
30 
40 
50 



80 

10 
20 



"30" 
40 
50 



20 
30 
40 
50 

110 



10 



30 
^0^ 
^50^ 



12 

10 
20 
30 
40 
50 




14 



Refraction. 



719^ 

7 10.5 
7 1.7 
6 53.3 
6 45.1 
6 37.2 



6 29.6 



6 22.3 
6 15.2 
6 8.4 
6 1.8 
5 55.4 

5 49.3 

5 43.3 
5 37.6 
5 32.0 
5 26.5 
5 21.3 



5 16.2 



511.2 
5 6.4 
5 1.7 
4 57.2 

4 52.8 



4 48.5 



4 44.3 
4 40.2 
4 36.3 
4 32.4 

4 28.7 



4 25.0 



4 21.4 
4 18.0 
4 14.6 
4 11.3 
4 8.1 



4 4.9 



4 1.8 
3 58.8 
3 55.9 
3 53.0 
3 50.2 



3 47.4 



// 

9.2 

8.8 

8.4 
8.2 
7.9 

7.6 

7.3 

7.1 

6.8 
6.6 

6.4 
6.1 

6.0 

5.7 

5.6 

5.5 

5.2 

6.1 

5.0 

4.8 
4.7 

4.5 
4.4 

4.3 

4.2 

4.1 
3.9 
3.9 

3.7 
3.7 

8.6 

3.4 
3.4 

3.3 

3.2 

3.2 

3.1 
3.0 

2.9 
2.9 

2.8 

2.8 






o / 

14 



20 
40 

15 



20 
40 



160 

20 
40 



17 



20 
40 



18 



20 
40 

19 



20 
40 



20 



20 
40 



210 



Refraction. 



/ // 
3 47.4 



3 42.1 
3 37.0 
3":^2.1 



3 27.4 
3 22.9 

3 18.6 



3 14.5 
3 10.5 
3 6.6 

3 2:9 
2 59.3 



2 55.8 

2 52.5 
2 49.3 



2 46.1 

243.1 
2 40.2 



2 37.3 



2 34.5 
2 31.9 



2 29.3 



20 
40 



2 26.8 
2 24.3 



22 I 2 21.9 



20 
40 



23 



20 
40 



2 19.6 
2 17.4 



2 15.2 



2 13.0 
2 10.9 



24 



20 
40 



25 




2 3.2 



20 
40 



26 



20 
40 



27 



20 
40 

28 



2 1.4 
159.6 



157.8 



156.1 
154.4 



152.8 



151.2 
149.7 
148.2 



5.3 
5.1 
4.9 
4.7 
4.5 
4.3 
4.1 
4.0 
3.9 
3.7 
3.6 
3.5 
3.3 
3.2 
3.2 
3.0 
2.9 
2.9 
2.8 
2.6 
2.6 
2.5 
2.5 
2.4 
2.3 
2.2 
2.2 
2.2 
2.1 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 






o / 

28 



20 
40 



290 



20 
40 



300 

20 
40 



310 



20 
40 



320 

20 
40 



33 



20 
40 



34 



20 
40 

35 



20 
40 



36 

20 
40 




38 



20 
40 



39 

20 
40 



40 



20 
40 



41 



20 
40 

42 



Refraction. 




// 



148.2 



146.7 
145.3 

1 43.8 



142.4 
141.0 



1 39.7 



138.4 
jJ7.1^ 

1 35.8 



134.5 
133^ 

1 32.1 

130.9 
129.8 



128^ 

1 27.6 
126.5 



125.4 



124.3 
123.3 



122.3 



121.3 
120.3 



1 19^3 

1 18;3 
117.4 

1 16.5 



1 15.6 
1 14.7 



1 13.8 



12.9 
12.0 



1 11.2 



1 10.3 
1 9.5 



1 8.7 



1 
1 



7.9 
7.1 



1 6.3 



1 
1 



5.5 
4.7 



1 4.0 



// 

.5 
.4 
.5 
.4 
.4 
.3 
.3 
.3 
.3 
.3 
.2 
.2 
.2 



.0 

.0 

.0 

.0 

.0 

.0 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.9 

0.8 

0.9 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.7 



42 
43 



44 
45 
46 



47 
48 
49 

52 
53 



54 
55 
56^ 

57 
58 
59 

rw 

62 
63 



64 
65 
66 



67 
68 
69 



1 
72 
73 



74 
75 
76 



77 
78 
79 

m 



82 
86 
90 



Refrac- 
tion. 



// 

64.0 
61.8 



59.7 
57.7 
55.7 



53.8 
51.9 
50.2 



45T 
45.1 
43.5 



41.9 
40.4 
38.9 



37.5 
36.1 
34.7 



^2!o 

30.7 
29.4 



28.2 
26.9 
25.7 



24.5 
23.3 
22.2 

18.8 
17.7 



16.6 
15.5 
14.5 



13.4 
12.3 
11.2 

To? 



8.1 
4.1 
0.0 



n 

2.2 
2.1 
2.0 
2.0 
1.9 
1.9 
1.7 
1.8 
1.7 
1.6 
1.6 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.3 
1.2 
1.2 
1.2 
l.I 
1.2 
l.I 
1.1 
1.1 
1.1 
1.1 
1.0 
1.1 
1.1 
1.1 
1.0 
1.1 
1.0 
4.0 
4.1 
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Table 26. — Corrections for curvature and refractioriy infeet=0.574 (distance, miles)*. 
[Difference in feet between the apparent and true level at distances varying from 1 to 66 miles.] 





Distance, 
miles. 


Difference in feet for — 


Distance, 
miles. 


Difference in feet for— 


Curvature. 


Refrac- 
tion. 


Curvature 

and 
refraction. 


Curvaturq. 


Refrac- 
tion. 


Curvature 

and 
refraction. 


1 


0.7 


0.1 


1 
0.6 i 


34 


771.3 


1Q8.0 


663.3 




2 


2.7 


0.4 


2.3 


35 


817.4 


114.4 


703.0 




3 


6.0 


0.8 


5.2 


36 


864.8 


121.1 


743.7 




4 


10.7 


1.5 


9.2 


37 


913.5 


127.9 


785.6 ! 




5 


16.7 


2.3 


14.4 


38 


963.5 


134.9 


828.6 




6 


24.0 


3.4 


20.6 


39 


1,014.9 


142.1 


872. 8 




7 


32.7 


4.6 


28.1 


40 


1,067.6 


149.5 


918.1 




8 


42 7 


6.0 


36.7 


41 


1, 121. 7 


157.0 


964.7 




9 


54.0 


7.6 


46.4 


42 


1,177.0 


164.8 


1, 012. 2 




10 


66.7 


9.3 


57.4 


43 


1,233.7 


172.7 


1,061.0 




11 


80.7 


11.3 


69.4 


44 


1,291.8 


180.8 


1,111.0 




12 


96.1 


13.4 


82.7 


45 


1,351.2 


189.2 


1,162.0 




13 


112.8 


15.8 


97.0 


46 


1,411.9 


197.7 


1,214.2 




14 


130.8 


18.3 


112.5 


47 


1, 474. 


206.3 


1, 267. 7 




15 


150.1 


21.0 


129.1 


48 


1, 537. 3 


215 2 


1, 322. 1 




16 


170.8 


23.9 


' 146. 9 


49 


1, 602. 


224.3 


1, 377. 7 




17 


192.8 


27.0 


165.8 


50 


1,668.1 


233.5 


1, 434. 6 




18 


216.2 


30.3 


185.9 


51 


1, 735. 5 


243.0 


1, 492. 5 




19 


240.9 


33.7 


207.2 


52 


1, 804. 2 


252.6 


1, 551. 6 




20 


266.9 


37.4 


229.5 


53 


1,874.3 


262.4 


1,611.9 




21 


294.3 


41.2 


253.1 


54 


1,945.7 


272.4 


1, 673. 3 




22 


322.9 


45.2 


277.7 


55 


2, 018. 4 


282.6 


1, 735. 8 




23 


353.0 


49.4 


303.6 


56 


2, 092. 5 


292.9 


1, 799. 6 




24 


384. 3 


53.8 


330.5 


57 


2, 167. 9 


303.5 


1,864.4 




25 


417.0 


58.4 


358.6 


58 


2, 244. 6 


314.2 


1,930.4 


' 


26 


451.1 


63.1 


388.0 


59 


2, 322. 7 


325.2 


1,997.5 




27 


486.4 


68.1 


418.3 


60 


2, 402. 1 


336.3 


2, 065. 8 




28 


523.1 


73.2 


449.9 


61 


2, 482. 8 


347.6 


2, 135. 2 




29 


561.2 


78.6 


482.6 


62 


2, 564. 9 


359.1 


1 2, 205. 8 




30 


600.5 


84.1 


516.4 


63 


2, 648. 3 


370.8 


2, 277. 5 


1 


31 
32 


641.2 


89.8 


551.4 


64 


2, 733. 


382.6 


1 2,350.4 

1 




683.3 


95.7 


587.6 


65 


2, 819. 1 


394.7 


2, 424. 4 




33 


726.6 


101.7 


624.9 


66 


2, 906. 5 


406.9 


2, 499. 6 




46 


061—08 


-18 













\ 
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Table 27. — For obtaining differences of altitude for any minute up to 15 

degrees, and for any distance. 

[Prepared by Arthur P. Davis.] 
EXPLANATION OF TABLE. 

The left-hand column is the minutes of the vertical angle, the 
degrees being denoted by the large number at top of page. The bold- 
face figures at top of column is the distance in miles. Numbers in the 
body of the table denote the difference of elevation corresponding to 
the angle on the left and the distance at top. The correction for 
curvature, refraction, and height of instrument is always plus; it there- 
fore increases the difference of level for angles of elevation, and is 
subtracted from the difference of level for angles of depression. 

Example, — Required the difference of altitude corresponding to a 
vertical angle of + 9^ 18' at a distance of 3.628 miles. On page 284 
the tabular number corresponding to 9^ 18' and — 

Feet. 

A distance of 3 miles is 2, 594 

For a distance of 6 miles is 5, 188 — for 0.6 is therefore 519 

For a distance of 2 miles is 1,729 — for 0.02 is therefore 17 

For a distance of 8 miles is 6,917 — for 0.008 is therefore 7 

Correction for curvature, refraction, and height of instrument for 3.6 miles is + - 12 

Total difference of altitude -. -f- 3,149 
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Table 27. — For obtaining differences of altitude for any minvie, etc. — Continued. 























Ctorrections for < 


3urva- 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture, refraction, and 


V 




















height of instrument.a 


1 


1.5 


3.1 


5 


6 


8 


9 


11 


12 


14 


Miles. 


Feet. 


Miles. 


Feet. 


2 


3.1 


6.1 


9 


12 


15 


18 


22 


25 


28 


1.6. 


6 


10.2 


64 


3 


4.6 


9.2 


14 


18 


23 


28 


32 


37 


41 


2.1* 


7 


10.3 


65 


4 


6.1 


12.3 


18 


25 


31 


37 


43 


49 


55 


2.5 


8 


10.4 


67 


5 


7.7 


15.4 


23 


31 


38 


46 


54 


61 


69 


2.8 


9 


10.6 


68 


6 


9.2 


18.4 


28 


37 


46 


55 


66 


74 


83 


3.1 


10 


10.6 


69 


7 


10.8 


21.5 


32 


43 


54 


66 


75 


86 


97 


3.4 


11 


10.7 


70 


8 


12.3 


24.6 


37 


49 


61 


74 


86 


98 


111 


3.6 


12 


10.8 


71 


9 


13.8 


27.6 


41 


55 


69 


83 


97 


111 


124 


3.8 


13 


10.9 


73 


10 


15.4 


30.7 


46 


61 


77, 


92 


108 


123 


138 


4.1 


14 


11.0 


74 


11 


16.9 


33.8 


51 


68 


84 


101 


118 


135 


152 


4.3 


15 


11.1 


76 


12 


18.4 


36.9 


55 


74 


92 


111 


129 


147 


166 


4.5 


16 


11.2 


77 


13 


20.0 


39.9 


60 


80 


100 


120 


140 


160 


180 


4.7 


17 


11.3 


78 


14 


21.5 


43.0 


65 


86 


108 


129 


151 


172 


194 


4.8 


18 


11.4 


79 


15 


23.0 


46.1 


69 


92 


115 


138 


161 


184 


207 


5.0 


19 


11.5 


80 


16 


24.6 


49.1 


74 


98 


123 


147 


172 


197 


221 


6.2 


20 


11.6 


82 


17 


26.1 


52.2 


78 


104 


131 


157 


183 


209 


235 


5.4 


21 


11.7 


83 


18 


27.6 


55.3 


83 


111 


138 


166 


194 


221 


249 


5.5 


22 


11.8 


84 ' 


19 


29.2 


58.4 


88 


117 


146 


175 


204 


233 


263 


5.7 


23 


11.9 


86 


20 


30.7 


61.4 


92 


123 


154 


184 


215 


246 


276 


5.8 


24 


12.0 


87 


21 


32.3 


64.5 


97 


129 


161 


194 


226 


268 


290 


6.0 


25 


12.1 


89 


22 


33.8 


67.6 


101 


135 


169 


203 


237 


270 


304 


6.1 


26 


12.2 


90 


23 


35.3 


70.7 


106 


141 


177 


212 


247 


283 


318 


6.3 


27 


12.3 


91 


24 


36.9 


73.7 


111 


.147 


184 


2-21 


258 


295 


332 


6.4 


28 


12.4 


93 


25 


38.4 


76.8 


115 


154 


192 


230 


269 


307 


346 


6.6 


29 


12.6 


94 


26 


39.9 


79.9 


120 


160 


200 


240 


280 


319 


359 


6.7 


30 


12.6 


96 


27 


41.5 


82.9 


124 


166 


207 


249 


290 


332 


373 


6.8 


31 


12.7 


97 


28 


43.0 


86.0 


129 


172 


215 


258 


301 


344 


387 


6.9 


32 


12.8 


99 


29 


44.5 


89.1 


134 


178 


223 


267 


312 


366 


401 


7.0 


33 


12.9 


100 


30 


46.1 


92.2 


• 138 


184 


230 


276 


323 


369 


416 


7.2 


34 


13.0 


102 


31 


47.6 


95.2 


143 


190 


238 


286 


333 


381 


429 


7.3 


36 


1"3.1 


103 


32 


49.2 


98.3 


147 


197 


246 


295 


344 


393 


442 


7.4 


36 


13.2 


105 


33 


50.7 


101.4 


152 


203 


253 


304 


355 


405 


456 


7.5 


37 


13.3 


106 


34 


52.2 


104.4 


157 


209 


261 


313 


366 


418 


470 


7.6 


38 


13.4 


108 


35 


53.8 


107.5 


161 


215 


269 


323 


376 


430 


484 


7.8 


39 


13.5 


109 


36 


55.3 


110.6 


166 


221 


276 


332 


387 


442 


498 


7.9 


40 


13.6 


111 


37 


56.8 


113.7 


170 


227 


284 


341 


398 


456 


512 


8.0 


41 


13.7 


112 


38 


58.4 


116.7 


175 


233 


292 


350 


409 


467 


525 


8.1 


42 


13.8 


114 


39 


59.9 


119.8 


180 


240 


300 


359 


419 


479 


539 


8.2 


43 


13.9 


115 


40 


61.4 


122.9 


184 


246 


307 


369 


430 


492 


553 


8.3 


44 


14.0 


117 


41 


63.0 


125.9 


189 


252 


315 


378 


441 


504 


667 


8.4 


45 


14.1 


119 


42 


64.5 


129.0 


194 


258 


323 


387 


452 


516 


581 


8.5 


46 


14.2 


120 


43 


66.0 


132.1 


198 


264 


330 


3% 


462 


528 


594 


8.6 


47 


14.3 


122 


44 


67.6 


135.2 


203 


270 


338 


406 


473 


541 


608 


8.7 


48 


14.4 


124 


45 


69.1 


138.2 


207 


276 


346 


415 


484 


653 


622 


8.8 


49 


14.5 


125 


46 


70.6 


141.3 


212 


283 


353 


424 


495 


565 


636 


8.9 


50 


14.6 


127 


47 


72.2 


144.4 


217 


289 


361 


433 


505 


678 


650 


9.0 


51 


14.7 


129 


48 


73.7 


147.5 


221 


295 


369 


442 


516 


590 


664 


9.1 


62 


14.8 


130 


49 


75.3 


150.5 


226 


301 


376 


452 


527 


602 


677 


9.2 


63 


14.9 


132 


50 


76.8 


153.6 


230 


307 


384 


461 


638 


614 


691 


9.3 


54 


15.0 


134 


61 


78,3 


156.7 


235 


313 


392 


470 


648 


627 


705 


9.4 


66 


15.1 


135 


52 


79.9 


159.7 


240 


319 


399 


479 


559 


639 


719 


9.5 


56 


15.2 


137 


53 


81.4 


162.8 


244 


326 


407 


488 


670 


651 


733 


9.6 


68 


15.3 


139 


54 


82.9 


165.9 


249 


332 


415 


498 


681 


664 


747 


9.7 


59 


16.4 


141 


55 


84.5 


169.0 


253 


338 


422 


507 


591 


676 


760 


• 9.8 


60 


15.5 


142 


56 


86.0 


172.0 


258 


344 


430 


616 


602 


688 


774 


9.9 


61 


15.6 


144 


57 


87.5 


175.1 


263 


350 


438 


525 


613 


700 


788 


10.0 


62 


15.7 


146 


58 


89.1 


178.2 


267 


356 


445 


535 


624 


713 


802 


10.1 


63 


15.8 


148 


59 


90.6 


181.3 


272 


363 


453 


544 


634 


725 


816 






15.9 
16.0 


150 
151 


60 


92.2 


184.3 

« 


276 


369 


461 


553 


645 


737 


829 













aFor all distances under 1.6 miles the correction may be taken as +5 feet. 
Is assomed 4.5 feet. 
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Table 27. — For obtaining differences of altitude for any minute^ etc. — Continued. 























Corrections 


for curva- 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture, refractioi] 


L, and 






















height of in8trument.a 


f 



92.2 


184.3 


276 


369 


461 


653 


645 


737 


829 


MOes. 


Feet. 


MUes. 


I^et. 


•1 


93.7 


187.4 


. 281 


375 


468 


562 


656 


750 


843 


16.1 


153 


22.1 


285 


2 


95.2 


190.5 


286 


381 


476 


571 


667 


762 


867 


16.2 


155 


22.2 


287 


3 


96.8 


193.5 


290 


387 


484 


581 


677 


774 


871 


16.3 


157 


22.3 


290 


4 


98.3 


196.6 


295 


393 


492 


590 


688 


786 


885 


16.4 


159 


22.4 


293 


5 


99.8 


199.7 


300 


399 


499 


599 


699 


799 


899 


16.6 


161 


22.6 


296 


6 


101.4 


202.8 


304 


406 


607 


608 


710 


811 


912 


16.6 


163 


22.6 


298 


7 


102.9 


205. 8 


309 


412 


615 


618 


720 


823 


926 


16.7 


165 


22.7 


300 


8 


104.4 


208.9 


313 


418 


522 


627 


731 


836 


940 


16.8 


167 


22.8 


303 


9 


106.0 


212.0 


318 


424 


630 


636 


742 


848 


954 


16.9 


168 


22.9 


306 


10 


107.5 


215.1 


323 


430 


638 


645 


753 


860 


968 


17.0 


170 


23.0 


308 


11 


109.1 


218. 1 


327 


436 


545 


664 


763 


873 


982 


17.1 


172 


23.1. 


311 


12 


110.6 


221.2 


332 


442 


553 


664 


774 


886 


995 


17.2 


174 


23.2 


313 


13 


112.1 


224. 3 


336 


449 


561 


673 


785 


897 


1,009 


17.3 


176 


23.3 


316 


14 


113.7 


227.3 


341 


465 


568 


682 


796 


909 


1,023 


17.4 


178 


23.4 


319 


15 


115.2 


230.4 


346 


461 


576 


691 


806 


922 


1,037 


17.6 


180 


23.5 


321 


16 


116.7 


233.5 


350 


467 


584 


700 


817 


934 


1,061 


17.6 


182 


23.6 


324 


17 


118.3 


236.6 


355 


473 


591 


710 


828 


946 


1,066 


17.7 


184 


23.7 


327 


18 


119.8 


239.6 


369 


479 


599 


719 


839 


959 


1,078 


17.8 


186 


23.8 


330 


19 


121.4 


242.7 


364 


485 


607 


728 


849 


971 


1,092 


17.9 


188 


23.9 

• 


332 


20 


122.9 


245.8 


369 


492 


614 


737 


860 


983 


1,106 


18.0 


190 


24.0 


335 


21 


124. 4 


248. 9 


373 


498 


622 


747 


871 


995 


1,120 


18.1 


193 


24.1 


338 


22 


126.0 


251.9 


378 


504 


630 


766 


882 


1,008 


1,134 


18.2 


195 


24.2 


341 


23 


127. 5 


2>6.0 


383 


610 


638 


766 


893 


1,020 


1,148 


18.3 


197 


24.3 


343 1 


24 


129.0 


258.1 


387 


516 


646 


774 


903 


1,032 


1,161 


18.4 


199 


24.4 


346 t 


25 


130.6 


261.2 


392 


522 


653 


783 


914 


1,045 


1,175 


18.6 


201 


24.6 


349 


26 


132.1 


264.2 


396 


528 


661 


793 


926 


1,067 


1,189 


18.6 


203 


24.6 


362 


' 27 


133.6 


267.3 


401 


535 


668 


802 


936 


1,069 


1,203 


18.7 


205 


24.7 


365 


' 28 


135.2 


270. 4 


406 


541 


676 


811 


946 


1,082 


1,217 


18.8 


207 


24.8 


358 


29 


136.7 


273.5 


410 


547 


684 


820 


967 


1,094 


1,231 


18.9 


210 


24.9 


360 


30 


138.3 


276.5 


415 


553 


691 


830 


968 


1,106 


1,244 


19.0* 


212 


25.0 


363 


31 


139.8 


279.6 


419 


559 


699 


839 


979 


1,118 


1,258 


19.1 


214 


25.1 


366 


32 


141.3 


282.7 


424 


565 


707 


848 


989 


1,131 


1,272 


19.2 


216 


25.2 


369 


33 


142.9 


285.7 


429 


571 


714 


857 


1,000 


1,143 


1,286 


19.3 


218 


25.3 


372 


•34 


144.4 


288.8 


433 


578 


722 


866 


1,011 


1,166 


1,300 


19.4 


221 


25.4 


375 


a5 


146.0 


291.9 


438 


584 


730 


876 


1,022 


1,168 


1,314 


19.6 


223 


25.5 


878 


36 


147.5 


295.0 


442 


690 


737 


885 


1,032 


1,180 


1,327 


19.6 


226 


26.6 


381 


37 


149.0 


298.0 


447 


596 


746 


894 


1,043 


1,192 


1,341 


19.7 


227 


26.7 


384 


38 


150.6 


301.1 


462 


602 


753 


903 


1,064 


1,204 


1,355 


19.8 


230 


26.8 


387 


39 


152.1 


304.2 


456 


608 


760 


913 


1,065 


1,217 


1,369 


19.9 


232 


25.9 


390 


40 


153.6 


307.3 


461 


615 


768 


922 


1,076 


1,229 


1,383 


20.0 


234 


26.0 


393 


41 


155.2 


310.3 


466 


621 


776 


931 


1,086 


1,241 


1,397 


20.1 


236 


26.2 


399 


42 


156.7 


313.4 


470 


427 


784 


940 


1,097 


1,254 


1,410 


20.2 


239 


26.4 


405 1 


» 43 


158.2 


316.5 


475 


633 


791 


949 


1,108 


1,266 


1,424 


20.3 


241 


26.6 


411 


44 


159.8 


319.6 


479 


639 


799 


959 


1,118 


1,278 


1,438 


20.4 


243 


26.8 


417 


45 


161.3 


322.6 


484 


646 


807 


968 


1,129 


1,291 


1,452 


20.5 


246 


27.0 


423 


46 


162.9 


325.7 


489 


651 


814 


977 


1,140 


1,303 


1,466 


20.6 


248 


27.2 


429 


47 


164.4 


328.8 


493 


658 


822 


986 


1,151 


1,315 


1,480 


20.7 


250 


27.4 


435 


48 


165.9 


331.9 


498 


664 


830 


996 


1,162 


1,327 


1,493 


20.8 


253 


27.6 


442 


49 


167.5 


334.9 


502 


670 


837 


1,005 


1,172 


1,340 


1,6C7 


20.9 


265 


27.8 


448 


50 


169.0 


338.0 


507 


676 


846 


1,014 


1,183 


1,352 


1,521 


21.0 


268 


28.0 


455 


51 


170.6 


341.1 


512 


682 


853 


1,023 


1,194 


1,364 


1,635 


21.1 


260 


28.2 


461 


52 


172.1 


344.2 


616 


688 


860 


1,032 


1,205 


1,377 


1,549 


21.2 


262 


28.4 


467 


53 


173.6 


.347.2 


521 


694 


868 


1,042 


1,215 


l,m) 


1,563 


21.3 


265 


28.6 


474 


54 


175.2 


350.3 


525 


701 


876 


1,051 


1,226 


1,401 


1,576 


21.4 


267 


28.8 


480 1 


55 


176.7 


353.4 


530 


707 


883 


1,060 


1,237 


1,414 


1,590 


21.6 


270 


29.0 


487 


56 


178.2 


356.5 


536 


713 


891 


1,069 


1,248 


1,426 


1,604 


21.6 


272 


29.2 


494 


57 


179.8 


359.5 


539 


719 


899 


1,079 


1,258 


1,438 


1,618 


21.7 


275 


29.4 


501 


58 


181.3 


362.6 


544 


726 


907 


1,088 


1,269 


1,450 


1,632 


21.8 


277 


29.6 


507 


59 


182.8 


365.7 


549 


731 


914 


1,097 


1,280 


1,465 


1,643 


21.9 


280 


29.8 


514 


60 


184.4 


368.8 


553 


738 


922 


1,106 


1,291 


1,476 


1,669 


22.0 


282 


30.0 


521 

1 



a For all distances under 1.6 miles the correction may be taken as +5 feet. Height of inBtrument 
is assumed 4.5 feet. 
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Table 27. — For obtaining differences of dUitudefor any minute^ etc. — Continued. 





1 

2 
3 
4 
6 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
84 
36 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
63 
54 
55 
56 
67 
58 
69 

60 



184.4 
185.9 
187.5 
189.0 
190.5 
192.1 
193.6 
195.1 
196.7 
198.2 

199.8 
201.3 
202.8 
204.4 
2a\9 
207.5 
209.0 
210.5 
212.1 
213.6 

215.1 
216.7 
218.2 
219.8 
221.3 
222.8 
224.4 
225.9 
227.5 
229.0 

230.5 
232. 1 
233.6 
235.1 
236.7 
238.2 
239.8 
241.3 

242. 8 
244.4 

245. 9 
247.5 
249.0 
250.5 
252. 1 
253.6 
255.2 
256.7 
258.2 
259.8 

261.3 
262.9 
264.4 
265.9 
267.5 
269.0 
270.6 
272. 1 
273.6 
275.2 

276.7 



368.8 
371.8 
374.9 
378 
381.1 
384.1 
387.2 
390.3 
393.4 
396.4 

399.5 
402.6 
405.7 
408.8 
411.8 
414.9 
418.0 
421.1 
424.1 
427.2 

430.3 
433.4 
436.4 
439.5 
442.6 
445.7 
448.7 
451.8 
454.9 
458.0 

461.1 
464.1 
467.2 
470.3 
473.4 
476.4 
479.5 
482.6 
485.7 
488.8 

491.8 
494.9 
497.0 
501.1 
504.2 
507.2 
510.3 
513.4 
516.5 
519.5 

522.6 
525.7 
528.8 
531.9 
634.9 
538.0 
541.1 
544. 2 
547.3 
550.3 

563.4 

















Corrections 


for curva- 


8 


4 


5 


6 


7 


8 


9 


ture, refraction 


. and 
















height of instniment.a 


563 


738 


922 


1,106 


1,291 


1,475 


1,659 










658 


744 


930 


1,116 


1,301 


1,487 


1,673 


MOes. 


Feet. 


Miles. 


Feet. 


562 


750 


937 


1,125 


1,312 


1,500 


1,687 


1.6 


6 


10.2 


64 


567 


756 


945 


1,134 


1,323 


1,512 


1,701 


2.1 


7 


10.3 


65 


572 


762 


953 


1,143 


1,334 


1,624 


1,715 


2.5 


8 


10.4 


67 


576 


768 


960 


1,152 


1,344 


1,537 


1, 729 


2.8 


9 


10.5 


68 


581 


774 


968 


1,162 


1,355 


1,549 


1,742 


3.1 


10 


10.6 


69 


585 


781 


976 


1,171 


1,366 


1,561 


1,756 


3.4 


11 


10.7 


70 


590 


787 


983 


1,180 


1,377 


1,673 


1,770 


3.6 


12 


10.8 


71 


695 


793 


991 


1,189 


1,388 


1,586 


1,784 


3.8 


13 


10.9 


73 


599 


799 


999 


1,199 


1,398 


1,698 


1,798 


4.1 


14 


11.0 


74 


604 


805 


1,006 


1,208 


1,409 


1,610 


1,812 


4.3 


15 


11.1 


75 


609 


811 


1,014 


1,217 


1,420 


1,623 


1,826 


4.6 


16 


11.2 


77 


613 


818 


1,022 


1,226 


1,431 


1,635 


1,839 


4.7 


17 


11.3 


78 


618 


824 


1,030 


1,236 


1,441 


1,647 


1,853 


4.8 


18 


11.4 


79 


622 


830 


1,037 


1,245 


1,452 


1,660 


1,867 


5.0 


19 


11.5 


80 


627 


836 


1,045 


1,264 


1,463 


1,672 


1,881 


5.2 


20 


11.6 


82 


632 


842 


1,053 


1,263 


1,474 


1,684 


1,896 


5.4 


21 


11.7 


83 


636 


848 


1,060 


1,272 


1,484 


1,697 


1,909 


5.6 


22 


11.8 


84 


641 


864 


1,068 


1,282 


1,495 


1,709 


1,932 


6.7 


23 


11.9 


86 


646 


861 


1,076 


1,291 


1,506 


1,721 


1,936 


6.8 


24 


12.0 


87 


650 


867 


1,083 


1,300 


1,617 


1,733 


1,950 


6.0 


25 


12.1 


89 


655 


873 


1,091 


1,309 


1,528 


1,746 


1,964 


6.1 


26 


12.2 


90 


669 


879 


1,099 


1,319 


1,538 


1,768 


1,978 


6.3 


27 


12.3 


91 


664 


885 


1,106 


1,328 


1,549 


1,770 


1,992 


6.4 


28 


12.4 


93 


669 


891 


1,114 


1,337 


1,560 


1,783 


2,006 


6.5 


29 


12.6 


94 


673 


897 


1,122 


1,346 


1,571 


1,795 


2,019 


6.7 


30 


12.6 


96 


678 


904 


1,130 


1,355 


1,681 


1,807 


.2,033 


6.8 


31 


12.7 


97 


682 


910 


1,137 


1,365 


1,692 


1,820 


2,047 


6.9 


32 


12.8 


99 


687 


916 


1,145 


1,374 


1,603 


1,832 


2,061 


7.0 


33 


12.9 


100 


692 


922 


1,153 


1,383 


1,614 


1,844 


2,075 


7.2 


34 


13.0 


102 


696 


928 


1,160 


1,392 


1,624 


1,857 


2,089 


7.3 


35 


13.1 


103 


701 


934 


1,168 


1,402 


1,635 


1,869 


2, 102 


7.4 


36 


13.2 


106 


705 


941 


1,176 


1,411 


1,646 


1,881 


2,116 


7.5 


37 


13.3 


106 


711 


947 


1,183 


1, 420 


1,657 


1,893 


2,130 


7.6 


38 


13.4 


108 


715 


953 


1,191 


1,429 


1,668 


1,906 


2,144 


7.8 


39 


13.5 


109 


719 


959 


1,199 


1,439 


1,678 


1,918 


2,158 


7.9 


40 


13.6 


111 


724 


%5 


1,207 


1,448 


1,689 


1,930 


2,172 


8.0 


41 


13.7 


112 


729 


971 


1,214 


1,457 


1,700 


1,943 


2,186 


8.1 


42 


13.8 


114 


733 


978 


1,222 


1,466 


1,711 


1,955 


2,199 


8.2 


43 


13.9 


115 


738 


984 


1,230 


1,476 


1,721 


1,967 


2,213 


8.3 


44 


14.0 


117 


742 


990 


1,237 


1,485 


1,732 


1,980 


2,227 


8.4 


45 


14.1 


119 


747 


996 


1,245 


1,494 


1,743 


1,992 


2,241 


8.5 


46 


14.2 


120 


752 


1,002 


1,253 


1,503 


1,764 


2,004 


2,255 


8.6 


47 


14.3 


122 


756 


1,008 


1,260 


1,512 


1,766 


2,017 


2,269 


8.7 


48 


14.4 


124 


761 


1,014 


1,268 


1,522 


1,775 


2,029 


2,283 


8.8 


49 


14.5 


125 


765 


1,021 


1,276 


1,531 


1,786 


2,041 


2,296 


8.9 


50 


14.6 


127 


770 


1,027 


1,283 


1,540 


1,797 


2,054 


2,310 


9.0 


51 


14.7 


129 


775 


1,033 


1,291 


1,649 


1,808 


2,066 


2,324 


9.1 


52 


14.8 


130 


779 


1,039 


1,299 


1,559 


1,818 


2,078 


2,338 


9.2 


53 


14.9 


132 


784 


1,045 


1,307 


1,568 


1,829 


2,091 


2,352 


9.3 


54 


15.0 


134 


789 


1,051 


1,314 


1,577 


1,840 


2,103 


2,366 


9.4 


55 


15.1 


135. 


793 


1,058 


1,322 


1,586 


1,851 


2, 115 


2,380 


9.5 


56 


15.2 


137 


798 


1,064 


1,330 


1,596 


1,862 


2, 127 


2,393 


9.6 


58 


15.3 


139 


802 


1,070 


1,337 


1,605 


1,872 


2, 140 


2,407 


9.7 


59 


15.4 


141 


807 


1,076 


1,345 


1,614 


1,883 


2, 152 


2, 421 


9.8 


60 


15.5 


142 


812 


1,082 


1,353 


1,623 


1,894 


2,164 


2,435 


9.9 


61 


15.6 


144 


816 


1,088 


1,360 


1,633 


1,905 


2, 177 


2,449 


10.0 


52 


15.7 


146 


821 


1,095 


1,368 


1,642 


1,916 


2, 189 


2,463 


10.1 


63 


15.8 


148 


826 


1,101 


1,376 


1,651 


1,926 


2, 201 


2,477 






15.9 
16.0 


150 
151 


830 


1,107 


1,384 


1,660 


1,937 


2,214 


2,490 













a For all distances under 1.6 miles the correction may be taken as +6 feet. Height of instrument 
is assumed 4.5 feet. 
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1 Vable 27. — For obtaining differences of altitude for any minute, etc. — Continued. 



pf 




















Corrections 


for < 


Burva- 


1 

\ 

i 


1 


2 


3 


4 


5 


6 


7 


8 


9 


ture, refraction 


, and 




















height of instniment.a 1 


369.2 


738 


1,108 


1,477 


1,846 


2,216 


2,584 


2,954 


3,323 










. 1 


370.8 


742 


1,112 


1,483 


1,854 


2,226 


2,595 


2,966 


3,337 


Miles. 


Met. 


Miles. 


Feel. 


: 3 


372.3 


745 


1,117 


1,489 


1,862 


2,234 


2,606 


2,978 


3,351 


1.6 


6 


10.2 


64 


373.8 


748 


1,122 


1,495 


1,869 


2,243 


2,617 


2,991 


3,365 


2.1 


7 


10.3 


65 


■. 4 


375.4 


751 


1,126 


1,502 


1,877 


2,252 


2,628 


3,003 


3,378 


2.5 


8 


10.4 


67 


A 8 


376.9 


7{)4 


1,131 


1,508 


1,885 


2,262 


2,639 


3,015 


3,392 


2.8 


9 


10.5 


68 


378.5 


767 


1,135 


1,514 


1,892 


2,271 


2,649 


3,028 


3,406 


3.1 


10 


10.6 


69 


380.0 


760 


1,140 


1,520 


1,900 


2,280 


2,660 


3,040 


3,420 


3.4 


11 


10.7 


70 


381.6 


763 


1,146 


1,526 


1,908 


2,289 


2,671 


3,053 


3,434 


3.6 


12 


10.8 


71 


r 


383.1 


766 


1,149 


1,532 


1,916 


2,299 


2,682 


3,065 


3,448 


3.8 


13 


10.9 


73 


L 


884.7 


769 


1,154 


1,539 


1,923 


2,308 


2,693 


3,077 


3,462 


4.1 


14 


11.0 


74 


pi 


886.2 


772 


1,159 


1,545 


1,931 


2,317 


2,703 


3,090 


3,476 


4.3 


16 


11.1 


75 


'.12 


387.7 


776 


1,163 


1,551 


1,939 


2,326 


2,714 


3,102 


3,490 


4.5 


16 


11.2 


77 


13 


389.3 


779 


1,168 


1,557 


1,946 


2,336 


2,725 


3,114 


3,504 


4.7 


17 


11.3 


78 


14 


390.8 


782 


1,172 


1,663 


1,954 


2,345 


2,736 


3,127 


3,517 


4.8 


18 


11.4 


79 


15 


392.4 


785 


1,177 


1,569 


1,962 


2,354 


21747 


3,139 


3,531 


6.0 


19 


11.5 


80 


16 


393.9 


788 


1,182 


1,576 


1,970 


2,363 


2,757 


3,161 


3,545 


5.2 


20 


11.6 


82 


17 


395.5 


791 


1,186 


1,582 


1,977 


2,373 


2,768 


3,164 


3,559 


6.4 


21 


11.7 


83 


18 


397.0 


794 


1,191 


1,588 


1,985 


2,382 


2,779 


3,176 


3,573 


6.6 


22 


11.8 


84 


19 


398.6 


797 


1,196 


1,594 


1,993 


2,391 


2,790 


3,188 


3,687 


6.7 


23 


11.9 


86 


20 


400.1 


800 


1,200 


1,600 


2,000 


2,401 


2,801 


3,201 


3,601 


5.8 


24 


12.0 


87 


21 


401.6 


803 


1,205 


1,607 


2,008 


2,410 


2,811 


3,213 


3,616 


6.0 


25 


12.1 


89 


22 


403.2 


806 


1,210 


1,613 


2,016 


2,419 


2,822 


3,225 


3,629 


6.1 


26 


12.2 


90 


23 


404.7 


809 


1.214 


1,619 


2,024 


2,428 


2,833 


3,238 


3,643 


6.3 


27 


12.3 


91 


24 


406.3 


813 


1,219 


1,625 


2,031 


2,438 


2,844 


3,250 


3,656 


6.4 


28 


12.4 


93 


25 


407.8 


816 


1,223 


1,631 


2,039 


2,447 


2,855 


3,263 


3,670 


6.5 


29 


12.5 


94 


26 


409.4 


819 


1,228 


1,637 


2,047 


2,456 


2,866 


8,275 


3,684 


6.7 


30 


12.6 


96 


27 


410.9 


822 


1,233 


1,644 


2,065 


2,465 


2,876 


3,287 


3,698 


6.8 


31 


12.7 


97 


28 


412.5 


825 


1,237 


1,660 


2,062 


2,476 


2,887 


3,800 


3,712 


6.9 


32 


12.8 


99 


29 


414.0 


828 


1,242 


1,656 


2,070 


2,484 


2,898 


3,312 


3,726 


7.0 


33 


12.9 


100 


30 


415.6 


831 


1,247 


1,662 


2,078 


2,493 


2,909 


3,324 


3,740 


7.2 


34 


13.0 


102 


31 


417.1 


834 


1,261 


1,668 


2,085 


2,503 


2,92Q 


3,337 


3,754 


7.3 


36 


13.1 


103 


32 


418.6 


837 


1,256 


1,676 


2,093 


2,612 


2,930 


3,349 


3,768 


7.4 


36 


13.2 


105 


33 


420.2 


840 


1,261 


1,681 


2,101 


2,521 


2,941 


3,361 


3,782 


7.6 


37 


13.3 


106 


34 


421.7 


843 


1,265 


1,687 


2,109 


2,530 


2,952 


3,374 


3,796 


7.6 


38 


13.4 


108 


35 


423.3 


847 


1,270 


1,693 


2,116 


2,640 


2,963 


3,386 


3, 809 


7.8 


39 


13.5 


109 


36 


424.8 


850 


1,274 


1,699 


2,124 


2,549 


2,974 


3,iJ99 


3,823 


7.9 


40 


13.6 


111 


37 


426.4 


853 


1,279 


1,705 


2, 132 


2,558 


2,985 


3,411 


3,837 


8.0 


41 


13.7 


112 


38 


427.9 


856 


1,284 


1,712 


2,140 


2,567 


2,995 


3,423 


3,851 


8.1 


42 


13.8 


114 


39 


429.5 


859 


1,288 


1,718 


2,147 


2,677 


3,006 


3,436 


3,865 


8.2 


43 


13.9 


115 


40 


431.0 


862 


1,293 


1,724 


2,156 


2,686 


3,017 


3,448 


3,879 


8.3 


44 


14.0 


117 


41 


432.6 


865 


1,298 


1,730 


2,163 


2,695 


3,028 


3,460 


3,S93 


8.4 


45 


14.1 


119 


42 


434.1 


868 


1,302 


1,736 


2, 170 


2,606 


3,039 


3,473 


3,907 


8.5 


46 


14.2 


120 


43 


435.6 


871 


1,307 


1,743 


2,178 


2,614 


3,049 


3,485 


3,921 


8.6 


47 


14.3 


122 


44 


437.2 


874 


1,312 


1,749 


2,18i6 


2,623 


3,060 


3,498 


3,935. 


8.7 


48 


14.4 


124 


45 


488.7 


877 


1,316 


1,765 


2,194 


2,632 


3,071 


3,610 


3,949 


8.8 


49 


14.5 


126 


46 


440.3 


881 


1,321 


1,761 


2,201 


2,642 


3,082 


3,522 


3,963 


8.9 


50 


14.6 


127 


47 


441.8 


884 


1,325 


1,767 


2,209 


2,651 


3,093 


3,636 


3,976 


9.0 


61 


14.7 


129 


48 


443.4 


837 


1,330 


1,773 


2,217 


2,660 


3,104 


3,647 


3,990 


9.1 


52 


14.8 


130 


49 


444.9 


890 


1,335 


1,780 


2,225 


2,669 


3,113 


3,558 


4,003 


9.2 


63 


14.9 


132 


50 


446.5 


893 


1,339 


1,786 


2,23?. 


2,679 


3,125 


3,672 


4,018 


9.3 


54 


15.0 


134 


51 


448.0 


896 


1,344 


1,792 


2,240 


2,688 


3,136 


3,684 


4,032 


9.4 


56 


15.1 


135 


52 


449.6 


899 


1,349 


1,798 


2,248 


2,697 


3,147 


3,596 


4,046 


9.5 


66 


15.2 


137 


58 


451.1 


902 


1,353 


1,804 


2,266 


2,707 


3,158 


3,609 


4,060 


9.6 


68 


15.3 


139 


54 


452.7 


905 


1,358 


1,811 


2,263 


2,716 


3,169 


3,621 


4,074 


9.7 


59 


15.4 


141 


55 


454.2 


908 


1,363 


1,817 


2,271 


2, 725 


3,179 


3,634 


4,088 


9.8 


60 


15.5 


142 


56 


455.8 


912 


1,367 


1,823 


2,279 


2,735 


3,190 


3,646 


4,102 


9.9 


61 


16.6 


144 


57 


457. 3 


915 


1,372 


1,829 


2,286 


2,744 


3,201 


3,658 


4,116 


10.0 


62 


15.7 


146 


58 


458.8 


918 


1,377 


1,835 


2,294 


2,753 


3,212 


3,671 


4,130 


10.1 


63 


15.8 


148 


59 


460.4 


921 


1,381 


1,842 


2,302 


2,762 


3,223 


3,683 


4,144 






15.9 
16.0 


150 
151 


60 


461.9 


924 


1,386 


1,848 


2,310 


2,772 


3,234 


3,696 


4,167 











a For all distances under 1.6 miles the correction may be taken as + 5 feet. 
18 assumed 4.5 feet. 
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J 



d. 





















































CJorrections for < 


3urvfC 


i: 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture, refraction 


. SLr\\^ 










X 












height of instrument > ." 


1 




461.9 


924 


1,386 


1,848 


2,310 


2,772 


3,234 


3,696 


4,167 








J 


1 


463.5 


927 


1,390 


1,854 


2,317 


2,781 


3,244 


8,708 


4,171 


Miles. 


Feet. 


Miles. 


Feeift. 


2 


465.0 


930 


1,395 


1,860 


2,325 


2,790 


3,256 


3,720 


4,185 


1.6 


6 


10.2 


64{{ 


3 


466.6 


933 


1,400 


1,866 


2,333 


2,800 


3,266 


3,733 


4.199 


2.1 


7 


10.3 


6rf 


4 


468.1 


936 


1,405 


1,873 


2,341 


2,809 


3,277 


3,745 


4,213 


2.5 


8 


10.4 


6'^ 


^ 


469.7 


939 


1,409 


1,879 


2,348 


2,818 


3,288 


3,757 


4,227 


2.8 


9 


10.6 


6|^ 


6 


471.2 


942 


1,414 


1,886 


2,366 


2,827 


3,299 


3,770 


4,241 


3.1 


10 


10.6 


6ii> 


7 


472.8 


946 


1,419 


1,891 


2,364 


2,837 


3,309 


3,782 


4,255 


3.4 


11 


10.7 






8 


474.3 


949 


1,423 


1,897 


2,372 


2,846 


3,320 


3,795 


4,269 


3.6 


12 


10.8 


"Ji 




9 


475.9 


952 


1,428 


1,904 


2,379 


2,855 


3,331 


3,807 


4,283 


8.8 


13 


10.9 


I 




10 


477.4 


956 


1,432 


1,910 


2,387 


2,865 


3,342 


3,819 


4,297 


4.1 


14 


11.0 


'Jf4 




11 


479.0 


958 


1.437 


1,916 


2,395 


2,874 


3,363 


3,832 


4,311 


4.3 


15 


11.1 


In 




12 


480.6 


961 


1,442 


1,922 


2,403 


2,883 


3,364 


3,844 


4,325 


4.6 


16 


11.2 


li 




13 


462.1 


964 


1,447 


1,928 


2,410 


2,892 


3,376 


3,857 


4,339 


4.7 


17 


11.3 


78 1 


14 


483.6 


967 


1,461 


1,935 


2,418 


2,902 


3,385 


3,869 


4,363 


4.8 


18 


11.4 


79 ! 


16 


485.2 


970 


1,456 


1,941 


2,426 


2,9il 


3,396 


3,881 


4,367 


5.0 


19 


11.5 


80 


16 


486.7 


973 


1,461 


1,947 


2,434 


2,920 


3,407 


3,894 


4,381 


5.2 


20 


11.6 


82 


17 


488.3 


976 


1,465 


1,953 


2,441 


2,930 


3,418 


3,906 


4,394 


5.4 


21 


11.7 


83 




18 


489.8 


980 


1,470 


1,959 


2,449 


2,939 


3,429 


3,919 


4,408 


5.5 


22 


11.8 


84 




19 


491.3 


983 


1,475 


1,966 


2,467 


2,948 


3,440 


3.931 


4,422 


6.7 


23 


11.9 


86 




20 


492.9 


986 


1,479 


1,972 


2,466 


2,958 


.3,450 


3,943 


4,436 


5.8 


24 


12.0 


87 




21 


494.5 


989 


1,483 


1,978 


2,472 


2,967 


3,461 


3,966 


4.450 


6.0 


25 


12.1 


89 




22 


496.0 


992 


1,488 


1,984 


2,480 


2,976 


3,472 


3,968 


4,464 


6.1 


26 


12.2 


•90 




23 


497.6 


995 


1,493 


1,990 


2,488 


2,986 


3,483 


3,981 


4,478 


6.3 


27 


12.3 


91 




24 


499.1 


998 


1,498 


1,996 


2,496 


2,995 


3,494 


3,993 


4,492 


6.4 


28 


12.4 


93 




26 


500.7 


1,001 


1,502 


2,003 


2,603 


3,004 


3,505 


4,005 


4,606 


6.5 


29 


12.6 


94 




26 


502.2 


1,004 


1,507 


2,009 


2,611 


3,013 


3,615 


4,018 


4,520 


6.7 


30 


12.6 


96 




27 


503.8 


1,007 


1,612 


2,016 


2,519 


3,023 


3,526 


4,030 


4,634 


6.8 


31 


12.7 


97 




28 


505.3 


1,010 


1,516 


2,021 


2,627 


3,032 


3,537 


4,042 


4,548 


6.9 


32 


12.8 


99 




29 


606.9 


1,014 


1,621 


2,027 


2,634 


3,041 


3,648 


4,055 


4,562 


7.0 


33 


12.9 


100 




30 


508.4 


1,017 


1,525 


2,034 


2,642 


3,050 


3,559 


4,067 


4,576 


7.2 


34 


13.0 


102 




31 


510.0 


1,020 


1,530 


2,040 


2,550 


3,060 


3,570 


4,080 


4,590 


7.3 


35 


13.1 


103 




32 


511.5 


1,023 


1,535 


2,046 


2,558 


3,069 


3,581 


4,092 


4,604 


7.4 


36 


13.2 


105 




33 


613.0 


1,026 


1,539 


2,052 


2,565 


3,078 


3,691 


4,105 


4,618 


7.5 


37 


13.3 


106 




34 


514.6 


1,029 


1,644 


2,a>8 


2,673 


3,088 


3,602 


4,117 


4,632 


7.6 


38 


13.4 


108 




35 


516.2 


1,032 


1,549 


2,065 


2,581 


3,097 


3,613 


4,129 


4,645 


7.8 


39 


13.6 


109 




36 


517.7 


1,035 


1,563 


2,071 


2,589 


3.106 


3,624 


4,142 


4,659 


7.9 


40 


13.6 


111 




37 


519.3 


1,039 


1,558 


2,077 


2,696 


3,116 


3,635 


4,164 


4,673 


8.0 


41 


13.7 


112 




38 


520.8 


1,042 


1,563 


2,083 


2,604 


3,125 


3,646 


4,167 


4,687 


8.1 


42 


13.8 


114 




39 


522.4 


1,045 


1,568 


2,089 


2,612 


3,134 


3,657 


4,179 


4,701 


8.2 


43 


13.9 


115 




40 


623.9 


1,048 


1,572 


2,095 


2,620 


3,144 


3,667 


4,191 


4,716 


8.3 


44 


14.0 


117 




41 


525.5 


1,051 


1,576 


2,102 


2,627 


3,153 


3,678 


4,204 


4,729 


8.4 


45 


14.1 


119 




42 


627.0 


1,054 


1,581 


2,108 


2,635 


3,162 


3,689 


4,216 


4,743 


8.5 


46 


14.2 


120 




43 


628.6 


1,067 


1,586 


2,114 


2,643 


3,172 


3,700 


4,229 


4,767 


8.6 


47 


14.3 


122 




44 


530.1 


1,060 


1,591 


2, 121 


2,651 


3,181 


3,711 


4,241 


4,771 


8.7 


48 


14.4 


124 




45 


531.7 


1,063 


1,596 


2,127 


2,658 


3,190 


3,722 


4,253 


4,785 


8.8 


49 


14.5 


125 




46 


533.2 


1,066 


1,600 


2,133 


2,666 


3,199 


3,733 


4,266 


4,799 


8.9 


50 


14.6 


127 




47 


534.8 


1,070 


1,605 


2,139 


2,674 


3,209 


3,743 


4,278 


4,813 


9.0 


61 


14.7 


129 




48 


536.3 


1,073 


1,609 


2,145 


2,682 


3,218 


3,764 


4,291 


4,827 


9.1 


62 


14.8 


130 




49 


637.9 


1,076 


1,614 


2,154 


2,689 


3,227 


3,765 


4,303 


4,841 


9.2 


53 


14.9 


132 




50 


639.4 


1,079 


1,618 


2,158 


2,697 


3,237 


3,776 


4,315 


4,856 


9.3 


54 


15.0 


134 




51 


541.0 


1,082 


1,623 


2,166 


2,705 


3,246 


3,787 


4, 328 


4,869 


9.4 


55 


16.1 


135 




52 


642.5 


1,085 


1,628 


2,170 


2,713 


3,255 


3,798 


4,340 


4,883 


9.5 


56 


15.2 


137 




53 


544.1 


1,088 


1,632 


2,176 


2,721 


3,265 


3,809 


4,353 


4,897 


9.6 


58 


16.3 


139 




54 


646.6 


1,091 


1,637 


2,183 


2,728 


3,274 


3,819 


4,365 


4,911 


9.7 


59 


15.4 


141 




55 


647.2 


1,094 


1,642 


2,189 


2,736 


3,283 


3,830 


4,378 


4,925 


9.8 


60 


15.5 


142 




56 


548.7 


1,097 


1,646 


2,195 


2,743 


3,292 


3,841 


4,390 


4,939 


9.9 


61 


16.6 


144 




57 


550.3 


1,101 


1,651 


2,201 


2,752 


3,302 


3,852 


4,402 


4,953 


10.0 


62 


15.7 


146 




58 


551.8 


1,104 


1,656 


2,207 


2,759 


3,311 


3,863 


4,415 


4,967 


10.1 


63 


15.8 


148 




59 


653.4 


1,107 


1,661 


2,214 


2,767 


3,320 


3,874 


4,427 


4,981 






15.9 
16.0 


150 
151 




60 


555.0 


1,110 


1,665 


2,220 


2,775 


3,330 


3,885 


4,440 


4,995 













a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.5 feet. 
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Table 21 .— F<jr •iblalning differmii-e^ of altUude for any miiivie, e/c— C'lintinued. 





1 


' 


■ ' 


■ 


e 


7 


■ 


• 


Corrections tor curva- 
heig\it «t InslrumeDt.n 


20 

1 

28 

30 
SI 

4S 
50 

« 

BO 


S56B 
M 

EM 'S 

mo 
S87 a 
68» 1 
SM.T 

is 

698.5 
6M 


117 
"OS 

29- 
1 "S 


1 f74 


"220 
.32 


2 775 
2806 

2 B30 

S 140 

3 )»> 


ii 

J8fi 

3 516 
»619 

si 

a -78 


J8W 
3 BOS 

ii 

aaes 

I'm 
1 w 

410- 
4^ 


i;S 

4 602 
4:5U 

■3 564 

4 701 

4 •ffi.'i 
4 XW 

^(W7 


1,995 

?:i 

5,060 

5,ioa 

5 13* 

o 60 
5 88 


Ii 
i 

48 
57 

1.8 


8 

la 

16 
30 

117 
3i 

36 

38 
89 
40 

1 


10, a 

Ii 

loio 
ii!? 

12: 4 
12.8 
18.1 

isis 

is: 9 

wi 


1 
1 

78 

83 

86 1 

8'J 
90 

03 
94 
96 

i 

111 
121 


"For 


alldlBta 


ncesu 


Jderl 


mll^a 


Iht « 


reotlo 


mi) b 




lakBniis + 6 


fset 


Helgl 


toliii 
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Table 2". — For obtaining diff^a-encet of altitude for any minvie, tte.— Continued. 
7° 



to 
fli 

68 


■ 


• 


> 


' 




• 


■ 


6,186 
5:211 

i 

iZ 

i 

5,411 

8:424 

5.436 

Is 

II 
6:636 

111 

5, 761 

5,786 
^799 

5,811 

&:836 

5,91 

5,924 
5,936 


• 


h^'hi"ff?;Strumen".= 


sen 

862 
663 

66; 

67C 
671 

67» 

If- 

UM. 

hftS 
UOI, 

1- 

X 


; 




300 

sua 

306 
309 

1 
if 

334 
337 
340 
843 

3^3 

366 

sae 

390 
383 

422 
426 
428 

437 

460 
463 

4as 

462 
46R 
4T6 

434 




M5 
»»4 

020 
034 

1-12 

i 

212 
226 


2 

i 
; 

; 


6»S 
MB 
«06 
612 
618 

662 
687 
71 

781 

849 
>«! 

899 

«9 
966 

91* 


3,24i 

s:27S 

3,2*1 
3,3W 

3,32# 
3,3'JT 

33j 
336« 

3 m 

339» 

3 47t 
J 

ll 

1824 

383' 
(640 

im 

t68T 
389S 


3.909 
3.WM 

Is 

3,9M 

3:974 

3,963 
3,993 
4,002 
4 012 

4 019 
4068 

4077 

40S7 
4096 
4 106 
4 m 

4 162 

4 180 

4203 
4 21N 

4 23b 

42K 

4 26. 

4 JS3 

4 m 
ixf 

4 321 
43JO 
434U 
4 34S 

4388 

4 3r 
4 39b 
4 4W> 

44^ 


4^660 

4:M3 
4.6(M 

4^626 
4,636 

4:689 

4 -35 

4 708 
4800 
4 833 

4 S6I> 
4SJV 

4 899 

4 910 

11 

4997 
fiWl 

50R6 
t 096 

■^162 

5 194 


6,335 
6 849 

5:863 

a: 905 
6,919 

IS 
II 

6:o8o 

li 

6,116 

6:i4i 
6; 172 

If 

8.256 

1 

6:365 

«:369 

6:425 
M81 

fl.63S 

6: .566 
6 580 
6,5»4 
6,608 
6 822 
6:636 

6:664 

6,678 




8 
3 

1 

5 

i 

3 



10 

IS 

17 
21 

28 

1 

i 

40 

43 

50 
M 

1 

60 
62 


MUei. 
0.2 

10.6 
10:9 

1:9 

2.0 

2.2 

2.4 
12.6 
2.6 

13.0 
3: 

1 

13.7 
13.9 
4.0 

4:4 
4:6 

16.0 

16:4 
15:7 


73 

i 

86 

87 
89 

1 
i 

109 
115 

120 
127 

135 
137 
139 

14 

146 



llstani?«fl under 1 



6 leeL Uelghl of Inslrumt 
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Table 27. — For obtaining differences of altitude for any tninute, etc. — Continued. 

8° 





1 

2 
8 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
28 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

60 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60 



742.1 
743.6 
745.2 
746.8 
748.3 
749.9 
751.6 
753.0 
764.6 
756.2 

757.7 
769.3 
760.9 
762.4 
764.0 
765.6 
767.1 
768.7 
770.3 
771.8 

773.4 
776.0 
776.6 
778.1 
779.7 
781.8 
782.8 
784.4 
786.0 
787.5 

789.1 
790.7 
792.2 
793.8 
795.4 
796.9 
798.5 
800.1 
801.7 
803.2 

804.8 
806.4 
808.0 
809.5 
811.1 
812.7 
814.2 
815.8 
817.4 
819.0 

820.5 
822.1 
828.7 
825.3 
826.8 
828.4 
830.0 
831.5 
833.1 
834.7 



S 



836.3 



1,484 
1,487 
1,490 
1,494 
1,497 
1,500 
1,503 
1,506 
1,509 
1,512 

1,516 
1,619 
1,522 
1,526 
1,528 
1,531 
1,634 
1,637 
1,541 
1,544 

1,547 
1,550 
1,563 
1,556 
1,559 
1,562 
1,566 
1,569 
1,572 
1,575 

1,578 
1,581 
1,584 
1,588 
1,591 
1,594 
1,597 
1,600 
1,603 
1,607 

1,610 
1,613 
1,616 
1,619 
1,622 
1,625 
1,628 
1,632 
1,635 
1,638 

1,641 
1,644 
1,647 
1,651 
1,654 
1,657 
1,660 
1,663 
1,666 
1,669 

1,673 



8 



2.226 
2,231 
2.236 
2,240 
2,245 
2,250 
2,264 
2,259 
2,264 
2,269 

2,273 
2,278 
2,283 
2,287 
2,292 
2,297 
2,301 
2,306 
2,311 
2,316 

2,320 
2,325 
2,330 
2,334 
2,339 
2,344 
2,348 
2,353 
2,358 
2,363 

2,367 
2,372 
2,377 
2,381 
2,386 
2,391 
2,396 
2,400 
2,406 
2,410 

2,414 
2,419 
2,424 
2,429 
2,433 
2,438 
2,443 
2,447 
2,452 
2,467 

2,462 
2,466 
2,471 
2,476 
2,481 
2,485 
2,490 
2,495 
2,499 
2,504 

2,609 



2,968 
2,974 
2,981 
2,987 
2,993 
3,000 
3,006 
3,012 
3,018 
3,025 

3,031 
3,087 
3,043 
3,050 
3,056 
3,062 
3,069 
3,075 
3,081 
3,087 

3,094 
3,100 
3,106 
3,112 
3,119 
3,125 
3,131 
3,138 
3,144 
3,150 

3,156 
3,163 
3,169 
3,175 
3, 182 
3,188 
3,194 
3,200 
3,207 
3,213 

3,219 
3,226 
3,232 
3,238 
3,244 
3,251 
3,257 
3,263 
3,270 
3,276 

3,282 
3,288 
3,295 
3,301 
3,307 
3,314 
3,320 
3,326 
3,332 
3,339 

3,346 



5 



3,710 
3,718 
3,726 
3,734 
3,742 
3,749 
3,757 
3,765 
3,773 
3,781 

3,789 
3,797 
3,804 
3,812 
3,820 
3,828 
3,836 
3,844 
3,851 
3,859 

3,867 
3,875 
3,883 
3,891 
3,898 
3,906 
3,914 
3,922 
3,930 
3,938 

3,945 
3,953 
3,961 
3,969 
3,977 
3,985 
3,993 
4,001 
4,008 
4,016 

4,024 
4,032 
4,040 
4,048 
4,056 
4,063 
4,071 
4,079 
4,087 
4,095 

4,103 
4,111 
4,118 
4,126 
4,134 
4,142 
4,150 
4,158 
4,166 
4,173 

4,181 



6 



4,452 
4,462 
4,471 
4,481 
4,490 
4,499 
4,509 
4,518 
4,528 
4,537 

4,546 
4,566 
4,665 
4,575 
4,584 
4,593 
4,603 
4,612 
4,622 
4,631 

4,640 
4,650 
4,659 
4,669 
4,678 
4,688 
4,697 
4,706 
4,716 
4,725 

4,736 
4,744 
4,753 
4,763 
4,772 
4,782 
4,791 
4,801 
4,810 
4,820 

4,829 
4,838 
4,848 
4,857 
4,867 
4,876 
4,886 
4,895 
4,904 
4,914 

4,923 
4,933 
4,942 
4,952 
4,961 
4,970 
4,980 
4,989 
4,999 
5,008 

6,018- 



6,194 
5,205 
6,216 
5,227 
5,238 
5,249 
5,260 
5,271 
5,282 
5,293 

6,304 
5,316 
5,326 
6,337 
6,848 
5,369 
5,370 
5,381 
5,392 
5,403 

5,414 
5,425 
5,436 
5,447 
5,458 
5,469 
5,480 
6,491 
5,502 
5,513 

5,524 
5,635 
5,546 
5,557 
5,568 
5,579 
5,590 
5,601 
5,612 
5,623 

5,634 
5,645 
5,656 
5,667 
6,678 
5,689 
5,700 
6,711 
5,722 
5,733 

5,744 

5, 755 ' 

5,766 

5,777 

5,788 

5,799 

5,810 

5,821 

5,832 

5,843 

5,854 



8 



9 



6,936 
6,949 
5,962 
5,974 
5,987 
5,999 
6,012 
6,024 
6,037 
6,049 

6,062 
6,074 
6,087 
6,100 
6,112 
6,125 
6,137 
6,160 
6,162 
6,175 

6,187 
6,200 
6,212 
6,225 
6,237 
6,250 
6,263 
6,275 
6,288 
6,b00 

6,313 
6,325 
6,338 
6,351 
6,363 
6,376 
6,388 
6,401 
6,414 
6,426 

6,439 
6,461 
6,464 
6,476 
6,489 
6,501 
6,614 
6,527 
6,539 
6,552 

6,5&4 
6,577 
6,590 
6,602 
6,615 
6,627 
6,640 
6,652 
6,665 
6,678 

6,690 



6,678 
6,693 
6,707 
6,721 
6,735 
6,749 
6,763 
6,777 
6,791 
6,806 

6,820 
6,834 
6,848 
6,862 
6,876 
6,890 
6,904 
6,918 
6,933 
6,947 

6,961 
6,975 
6,989 
7,003 
7,017 
7,031 
7,045 
7,060 
7,074 
7,088 

7,102 
7,116 
7,130 
7,144 
7,159 
7,173 
7,187 
7,201 
7,215 
7,229 

7,243 
7,258 
7,272 
7,286 
7,300 
7,314 
7,328 
7,342 
7,357 
7,371 

7,385 
7,399 
7,413 
7,427 
7,442 
7,456 
7,470 
7,484 
7,498 
7,512 

7,526 



Corrections for curva- 
ture, refraction, and 
height of instrument.a 




a For all distances under 1.6 miles the correction may be taken as + 6 feet. Height of instrument 
is assumed 4.5l leet. 
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3,402 
3,108 



I S,45'2 
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■ 3,471 ■ 
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ture refraction and 


1 

12 

s 

6 
19 

1 
1 

80 

1 
1 

« 

48 
49 

52 
55 


1 


931.0 
B32.B 
934.2 

937:4 
S3H.9 
940.5 
S42.1 
943.7 

94fl.9 

as 

ii 

959! 6 
961.1 

962.7 
S64.3 

SX 

969.1 

is 

978.6 
980.2 

ti 

986.5 

11 

Si 

999.3 

ooaa 
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11 

020:0 
024:7 

028.3 


1:1s 
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1 
1 

ii 

1,938 

1 

1,967 
1,960 

i;970 
1,9SS 
11992 

IE 
IS 

21027 

2i034 
2 087 
2:040 

2: 046 
2:049 


?:S 
11 

II 

l| 
IS 

2; 883 

2: 898 
2,902 

2:921 

2,936 

2:955 
2,964 
2:974 

2:988 
2,9»S 

3,017 
3,031 

Siffi 

3 066 
3: 060 
3,066 
3,069 
3; 074 

3,079 


II 

r:74S 

3,781 
3.787 

IS 
11 

3:826 

3:838 
3;S46 

3,851 

3.864 

s;9(e 

3,9H 

li 

iiS 
iZ 
iS 

3,978 
^984 

s:9»i 

3,997 
4,003 
4 010 
4:016 
4,023 
4,029 
4:03B 

4: 048 
4064 
4,061 
4,067 
4,073 

a 

4,105 


ti 

4,703 
4.711 
4:718 
4.726 

4,734 

as 

!:S 

4,B06 

4 877 

4.893 
4,901 
4,909 

4:926 
4,933 

i 

4,973 

11 

5:036 
6,011 

5: 060 
6 068 
5:076 

11 
5.108 

6:124 

5,132 


1 
1 

5 

\ 

\ 

! 

i 

i 
1 

J 

♦ 


i 

6^ 
700 
738 

i 
1 

872 

i 
s 

986 

m 
06a 

091 
158 


6,639 

£573 
6,584 
6 595 
6:606 

6,628 

li 

6; 695 
6,706 

6; 728 

6,739 

i 

6:795 

6906 
6.817 
6,828 
6,839 

6.860 

6; 895 
6,906 

6; 950 

6.962 

6:984 
6.995 
7,006 

7;028 

7; 095 
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7; 151 
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7,1S4 


i 

; 

; 

t 
t 
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( 
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t 
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702 

i 

76B 

1 

s 
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i 
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9 


393 
436 

1 
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1 
1 

666 
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779 
79S 
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1 

0»4 

137 

180 
194 
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18 
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24 

28 
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54 
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13:5 
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78 
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11° 























Ctorrections for < 


3urva- 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture 


, refraction 


. and 






















height of instrument.a 


1 



1,026.3 


2,053 


3,079 


4,105 


5,132 


6,158 


7,184 


8,211 


9,237 




« 






1 


1,027.9 


2,056 


3,084 


4,112 


5,140 


6,168 


7 


,195 


8,223 


9.251 


MUes. 


/feci. 


MiXei. 


Feet. 


2 


1,029.5 


2,059 


3,089 


4,118 


5,148 


6,177 


7 


,207 


8,236 


9,266 


1.6 


6 


10.2 


64 


3 


1,031.1 


2,062 


3,093 


4,124 


5,156 


6,187 


7 


,218 


8,249 


9,280 


2.1 


7 


10.3 


66 


4 


1,032.7 


2,065 


3,098 


4,131 


5,164 


6,196 


7 


,229 


8,262 


9,294 


2.5 


8 


10.4 


67 


6 


1,034.3 


2,069 


3,103 


4,137 


5,172 


6,206 


7 


,240 


8,276 


9,309 


2.8 


9 


10.5 


68 


6 


1,036 


2,072 


3,108 


4,144 


5,180 


6,215 


7 


,261 


8,287 


9,323 


3.1 


10 


10.6 


69 


7 


1,038 


2,075 


3,113 


4,150 


5,188 


6,225 


7 


,263 


8,300 


9,338- 


3.4 


11 


10.7 


70 


8 


1,039 


2,078 


3,117 


4,156 


5,196 


6,235 


7 


,274 


8,313 


9,352 


3.6 


12 


10.8 


71 


9 


1,041 


2,081 


3,122 


4,168 


5,204 


6,244 


7 


,285 


8,326 


9,366 


3.8 


13 


10.9 


73 


10 


1,042 


2,085 


3,127 


4,169 


5,212 


6,264 


7 


,296 


8,338 


9,381 


4.1 


14 


ILO 


74 


11 


1,044 


2,088 


3,132 


4,176 


5,219 


6,263 


7 


,307 


8,361 


9,396 


4.3 


15 


11.1 


76 


12 


1,045 


2,091 


3,136 


4,182 


5,227 


6,273 


7 


,318 


8,364 


9,409 


4.5 


16 


11.2 


77 


13 


1,047 


2,094 


3,141 


4,188 


5,235 


6,283 


7 


330 


8,377 


9,424 


4.7 


17 


11.3 


78 


14 


1,049 


2,097 


3,146 


4,195 


5,243 


6,292 


7 


341 


8,390 


9,438 


4.8 


18 


11.4 


79 


15 


1,050 


2,101 


3,151 


4,201 


5,251 


6,302 


7 


352 


8,402 


9,463 


5.0 


19 


11.6 


80 


16 


1,052 


2,104 


3,156 


4,208 


5,259 


6,311 


7 


,363 


8,415 


9,467 


6.2 


20 


11.6 


82 


17 


1,053 


2,107 


3,160 


4,214 


5,267 


6,321 


7 


374 


8,428 


8,481 


6.4 


21 


11.7 


83 


18 


1,055 


2, 110 


3,165 


4,220 


5,275 


6,330 


7 


386 


8,441 


9,496 


6.5 


22 


11.8 


84 


19 


1,057 


2,113 


3,170 


4,227 


5,283 


6,340 


7 


397 


8,453 


9,510 


5.7 


23 


11.9 


86 


20 


1,058 


2,117 


3,175 


4,233 


5,291 


6,350 


7 


408 


8,466 


9,624 


5.8 


24 


12.0 


87 


21 


1,060 


2,120 


3,180 


4,239 


5,299 


6,369 


7 


419 


8,479 


9,539 


6.0 


25 


12.1 


89 


22 


1,061 


2,123 


3,184 


4,246 


5,307 


6,369 


7 


430 


8,492 


9,563 


6.1 


26 


12.2 


90 


23 


1,063 


2,126 


8,189 


4,252 


5,315 


6,378 


7 


441 


8,604 


9,668 


6.3 


27 


12.3 


91 


24 


1,065 


2,129 


3,194 


4,259 


5,323 


6,388 


7 


453 


8,617 


9,582 


6.4 


28 


12.4 


93 


25 


1,066 


2,133 


3,199 


4,266 


5,331 


6,398 


7 


464 


8,530 


9,596 


6.5 


29 


12.6 


94 


26 


1,068 


2,136 


3,204 


4,271 


5,339 


6,407 


7 


476 


8,543 


9,611 


6.7 


30 


12.6 


96 


27 


1,069 


2,139 


3,208 


4,278 


5,347 


6,417 


7 


486 


8,556 


9,625 


6.8 


31 


12.7 


97 


28 


1,071 


2,142 


3,213 


4,284 


5,356 


6,426 


7 


497 


8,568 


9,639 


6.9 


32 


12.8 


99 


29 


1,073 


2,145 


3,218 


4,291 


5,363 


6,436 


7, 


509 


8,681 


9,654 


7.0 


33 


12.9 


100 


30 


1,074 


2,148" 


3,223 


4,297 


6,371 


6,445 


7 


620 


8,694 


9,668 


7.2 


34 


13.0 


102 


31 


1,076 


2,152 


3,227 


4,303 


5,379 


6,455 


7 


631 


8,607 


9,682 


7.3 


35 


13.1 


103 


32 


1,077 


2,156 


3,232 


4,310 


5,387 


6,465 


7 


542 


8,619 


9,697 


7.4 


36 


13.2 


105 


33 


1,079 


2,158 


3,237 


4,316 


6,396 


6,474 


7 


563 


8,632 


9,711 


7.5 


37 


13.3 


106 


34 


1,081 


2,161 


3,242 


4,323 


6,403 


6,484 


7, 


564 


8,646 


9,726 


7.6 


38 


13.4 


108 


35 


1,082 


2,164 


3,247 


4,329 


5,411 


6,493 


7 


576 


8,658 


9,740 


7.8 


39 


13.6 


109 


36 


1,084 


2,168 


3,252 


4,335 


5,419 


6,503 


7 


587 


8,671 


9,755 


7.9 


40 


13.6 


111 


37 


1,085 


2,] 71 


3,256 


4,342 


6,427 


6,513 


7 


698 


8,683 


9,769 


8.0 


41 


13.7 


112 


38 


1,087 


2,174 


3,261 


4,348 


5,435 


6,522 


7 


609 


8,696 


9,783 


8.1 


42 


13.8 


114 


39 


1,089 


2,177 


3,266 


4,355 


6,443 


6,532 


7 


621 


8,709 


9,798 


8.2 


43 


13.9 


115 


40 


1,090 


2,181 


3,271 


4,361 


5,451 


6,642 


7 


632 


8,722 


9,812 


8.3 


44 


14.0 


117 


41 


1,092 


2,184 


3,276 


4,367 


5,459 


6,651 


.7 


643 


8,736 


9,827 


8.4 


45 


14.1 


119 


42 


1,093 


2,187 


3,280 


4,374 


5,467 


6,561 


7 


654 


8,748 


9,841 


8.5 


46 


14.2 


120 


43 


1,095 


2,190 


3,285 


4,380 


5,475 


6,670 


7 


666 


8,760 


9,856 


8.6 


47 


14.3 


122 


44 


1,097 


2,193 


3,290 


4,387 


5,483 


6,680 


7 


677 


8,773 


9,870 


8.7 


48 


14.4 


124 


45 


1,098 


2,197 


3,295 


'4,393 


5,491 


6,690 


7 


688 


8,786 


9,884 


8.8 


49 


14.6 


126 


46 


1,100 


2,200 


3,300 


4,399 


5,499 


6,599 


7 


699 


8,799 


9,899 


8.9 


50 


14.6 


127 


47 


1,101 


2,203 


3,304 


4,406 


5,507 


6,609 


7 


710 


8,812 


9,913 


9.0 


61 


14.7 


129 i 


48 


1,103 


2,206 


3,309 


4,412 


5,515 


6,618 


7 


721 


8,825 


9,928 


9.1 


62 


14.8 


130 


49 


1,105 


2,209 


3,314 


4,419 


5,523 


6,628 


7 


733 


8,837 


9,942 


9.2 


63 


14.9 


132 ; 

] 


50 


1,106 


2,213 


3,319 


4,425 


5,531 


6,638 


7 


744 


8,850 


9,956 


9.3 


54 


15.0 


134 


51 


1,108 


2,216 


3,324 


4,431 


5,539 


6,647 


7 


755 


8,863 


9,971 


9.4 


66 


15.1 


135 


52 


1,109 


2,^219 


3,328 


4,438 


5,647 


6,657 


7 


766 


8,876 


9,985 


9.6 


66 


15.2 


137 


53 


1,111 


2,222 


3,333 


4,444 


5,555 


6,666 


7 


778 


8,889 


10,000 


9.6 


68 


15.3 


139 


54 


1,113 


2,225 


3,338 


4,451 


5,663 


6,676 


7 


789 


8,901 


10,014 


9.7 


59 


15.4 


141 


55 


1,114 


2,229 


3,343 


4,457 


5,571 


6,686 


7 


800 


8,914 


10,029 


9.8 


60 


16.5 


142 


56 


1,116 


2,232 


3,348 


4,464 


5,679 


6,695 


7 


811 


8,927 


10,043 


9.9 


61 


15.6 


144 


57 


1,117 


2,235 


3,352 


4,470 


5,587 


6,706 


7 


822 


8,940 


10,067 


10.0 


62 


15.7 


146 


58 


1,119 


2,238 


3,357 


4,476 


5,595 


6,715 


7, 


834 


8,963 


10,072 


10.1 


63 


15.8 


148 


59 


1,121 


2,241 


3,362 


4,483 


5,603 


6,724 


7, 


845 


8,966 


10,086 






15.9 


160 






1 




















16.0 


161 


60 


1,122 


2,246 


3,367 


4,489 


6,611 


6,734 


7,856 


8,978 


10,101 








\ 



a For all distances under 1.6 miles the correction may be taken as + 6 feet. Height of instrument 
is assumed 4.6 feet. 
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Table 27. — Fvr obtaining differences of attitude for any mintUe, etc. —Continued. 

12° 





















V 


Corrections 


for ( 


3urva- 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture, refraction, and 
height of instrumenta 


f 



1,122 


2,245 


3,367 


4,489 


5,612 


6,734 


7,856 


8,978 


10,101 










1 


1,124 


2,248 


3,372 


4,496 


5,620 


6,743 


7,867 


8,991 


10, 115 


MUes. 


Feel. 


Miles. 


Feet. 


2 


1,126 


2,251 


3,377 


4,602 


5,628 


6,753 


7,879 


9,004 


10, 130 


1.6 


6 


10.2 


64 


3 


1,127 


2,254 


3,381 


4,508 


5,636 


6,763 


7,890 


9,017 


10,144 


2.1 


7 


10.3 


65 


4 


1,129 


2,257 


3,386 


4,516 


5,644 


6,772 


7,901 


9.030 


10, 159 


2.5 


8 


10.4 


67 


5 


1,130 


2,261 


3,391 


4,521 


5,662 


6,782 


7,912 


9.043 


10, 173 


2.8 


9 


10.6 


68 


6 


1,132 


2,264 


3,396 


4,528 


5,660 


6,792 


7,924 


9,056 


10,188 


3.1 


10 


10.6 


69 


7 


1,134 


2,267 


3,401 


4,534 


5,668 


6,801 


7,936 


9,068 


10,202 


3.4 


11 


10.7 


70 


8 


1,135 


2,270 


3,406 


4,541 


6,676 


6,811 


7,946 


9,081 


10,216 


3.6 


12 


10.8 


71 


9 


1,137 


2,274 


3,410 


4,547 


5,684 


6,821 


7,957 


9,094 


10,231 


8.8 


• 13 


10.9 


73 


10 


1,138 


2,277 


3,416 


4,554 


5,692 


6,830 


7,969 


9,107 


10,245 


4.1 


14 


11.0 


74 


11 


1,140 


2,280 


3,420 


4,560 


5,700 


6,840 


7,980 


9,120 


10,260 


4.3 


15 


11.1 


75 


1?! 


1,142 


2,283 


3,425 


4,566 


5,708 


6,850 


7,991 


9,133 


10.274 


4.5 


16 


11.2 


77 


13 


1,143 


2,286 


3,430 


4,573 


5,716 


6,859 


8.002 


9,146 


10,289 


4.7 


17 


11.3 


78 


14 


1,145 


2,290 


3,434 


4,579 


6,724 


6,869 


8,014 


9,158 


10,303 


4.8 


18 


11.4 


79 


15 


1,146 


2,293 


3,439 


4,586 


5,732 


6,879 


8,025 


9,171 


10,318 


5.0 


19 


H.6 


80 


16 


1,148 


2,296 


3,444 


4,592 


6,740 


6,888 


8,036 


9,184 


10,332 


5.2 


20 


11.6 


hi 


' 17 


1,150 


2,299 


3,449 


4,599 


5,748 


6,898 


8,047 


9,197 


10,347 


5.4 


21 


11.7 


83 


18 


1,151 


2,302 


3,464 


-4,605 


5,756 


6,907 


8,059 


9,210 


10,361 


6.5 


22 


11.8 


84 


19 


1,153 


2,306 


3,469 


4,611 


5,764 


6,917 


8,070 


9,223 


10, 376 


6.7 


23 


11.9 


86 


20 


1,154 


2,309 


3,463 


4,618 


5,772 


6,927 


8,081 


9,236 


10,390 


6.8 


24 


12.0 


87 


21 


1,156 


2,312 


3,468 


4,624 


5,780 


6,936 


8,092 


9,249 


10,406 


6.0 


26 


12.1 


89 


22 


1,168 


2,316 


3,473 


4,631 


5,788 


6,946 


8,104 


9,261 


10,419 


6.1 


26 


12.2 


90 


23 


1,159 


2,319 


3,478 


4,637 


5,796 


6,966 


8,115 


9,274 


10,434 


6.3 


27 


12.3 


91 


24 


1,161 


2,322 


3,483 


4,644 


5,804 


6,965 


8,126 


9,287 


10,448 


6.4 


28 


12.4 


93 


25 


1,163 


2,325 


3,487 


4,650 


5,812 


6,975 


8,138 


9,300 


10,463 


6.5 


29 


12.6 


94 


26 


1,164 


2,328 


3,492 


4,656 


5,821 


6,985 


8,149 


9,313 


10,477 


6.7 


30 


12.6 


96 


27 


1,166 


2,331 


3,497 


4,663 


6,829 


6,994 


8,160 


9,326 


10,491 


6.8 


31 


12.7 


97 


28 


1,167 


2,335 


3,502 


4,669 


5,837 


7,004 


8.171 


9,339 


10,506 


6.9 


32 


12.8 


99 


29 


1,169 


2,338 


3,507 


4,676 


5,845 


7,014 


8,183 


9,351 


10,520 


7.0 


33 


12.9 


100 


30 


1,171 


2,341 


3,512 


4,682 


6,853 


7,023 


8,194 


9,364 


10,535 


7.2 


34 


13.0 


102 


31 


1,172 


2,344 


3,516 


4,689 


5,861 


7,033 


8,205 


9,377 


10,549 


7.3 


35 


13.1 


103 


32 


1,174 


2,348 


3,621 


4,695 


5,869 


7,043 


8,216 


9,390 


10,564 


7.4 


36 


13.2 


105 


33 


1,175 


2,351 


3,526 


4,702 


5,877 


7,052 


8,228 


9,403 


10,679 


7.6 


37 


13.3 


106 


34 


1,177 


2,354 


3,531 


4,708 


5,885 


7,062 


8,239 


9,416 


10,593 


7.6 


38 


13.4 


108 


35 


1,179 


2,357 


3,636 


4,714 


6,893 


7,072 


8,250 


9,429 


10,608 


7.8 


39 


13.5 


109 


36 


1,180 


2,860 


3,641 


4,721 


5,901 


7,081 


8,262 


9,442 


10,622 


7.9 


40 


13.6 


111 


37 


1,182 


2,364 


3,646 


4,727 


6,909 


7,091 


8,273 


9,455 


10,637 


8.0 


41 


13.7 


112 


38 


1,183 


2,367 


3,550 


4,734 


6,917 


7,101 


8,284 


9,468 


10.651 


8.1 


42 


13.8 


- 114 


39 


1,185 


2,370 


3,555 


4,740 


5,925 


7,110 


8,296 


9,481 


10,666 


8.2 


43 


13.9 


115 


40 


1,187 


2,373 


3,560 


4,747 


5,933 


7,120 


8,307 


9,494 


10,680 


8.3 


44 


14.0 


117 


41 


1,188 


2,377 


3,565 


4,753 


5,942 


7,130 


8,318 


9,506 


10,695 


8.4 


46 


14.1 


119 


42 


1,190 


2,380 


3,670 


4,760 


5,950 


7,140 


8,329 


9,519 


10,709 


8.5 


46 


14.2 


120 


43 


1,192 


2,383 


3,575 


4,766 


6,958 


7,149 


8,341 


9,532 


10,724 


8.6 


47 


14.3 


122 


44 


1,193 


2,386 


3,579 


4,773 


5,966 


7,159 


8,352 


9,545 


10,738 


8.7 


48 


14.4 


124 


45 


1,195 


2,390 


3,584 


4,779 


5,974 


7,169 


8,363 


9,658 


10,756 


8.8 


49 


14.6 


125 


46 


1,196 


2,393 


3,589 


4,785 


5,982 


7,178 


8,375 


9,671 


10,767 


8.9 


50 


14.6 


127 


47 


1,198 


2.396 


3,594 


4,792 


5,990 


7,188 


8,386 


9,584 


10, 782 


9.0 


51 


14.7 


129 


48 


1,200 


2,399 


3,699 


4,798 


5,998 


7,198 


8,397 


9,597 


10,796 


9.1 


52 


14.8 


130 


49 


1,201 


2,402 


3,604 


4,805 


6,006 


7,207 


8,409 


9,610 


10,811 


9.2 


53 


14.9 


132 


50 


1,203 


2,406 


3,608 


4,811 


6,014 


7,217 


8,420 


9,623 


10,825 


9.3 


54 


15.0 


134 


51 


1,204 


2,409 


3,613 


4,818 


6,022 


7,227 


8,431 


9,636 


10,840 


9.4 


66 


15.1 


135 


52 


1,206 


2,412 


3,618 


4,824 


6,030 


7.236 


8,442 


9,648 


10,855 


9.5 


56 


15.2 


137 


53 


1,208 


2,415 


3,623 


4,831 


6,038 


7,246 


8,454 


9,661 


10,869 


9.6 


58 


15.3 


139 


54 


1,209 


2,419 


3,628 


4,837 


6,046 


7,256 


8,465 


9.674 


10,884 


9.7 


69 


15.4 


141 


65 


1,211 


2,422 


3,633 


4,844 


6,065 


7.265 


8,476 


9,687 


10, 898 


9.8 


60 


15.5 


142 


56 


1,213 


2,425 


3,638 


4,850 


6,063 


7,276 


8,488 


9,700 


10,913 


9.9 


61 


15.6 


144 


67 


1,214 


2,428 


3,642 


4,857 


6, on 


7,285 


8,499 


9,713 


10,927 


10.0 


62 


15.7 


146 


68 


1,216 


2,431 


3,647 


4,863 


6,079 


7,294 


8,510 


9,726 


10,942 


10.1 


63 


15.8 


148 


59 


1,217 


2,436 


3,652 


4,869 


6,087 


7,304 


8,521 


9,739 


10,966 






15.9 
16.0 


150 
151 


60 


1,219 


2,438 


3,667 


4,876 


6,095 


7,314 


8,533 


9,762 


10,971 











a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.6 feet. 
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Table 27. — For obtaining differences of altitude for any minute^ etc. — Continued. 

13^ 























Correction fl 


for ( 


- 
ciirva- 




1 


2 


3 


4 


5 


6 


7 


8 


9 


ture, refraction, and 
height of instrument.a 


1 



1,219 


2,438 


3,667 


4,876 


6,096 


7,314 


8,633 


9,762 


10,971 










1 


1,221 


2,441 


3,662 


4,882 


6,103 


7 


324 


8,644 


9,765 


10,985 


Miles. 


Feet. 


Miles. 


Feet. 


2 


1,222 


2,444 


3,667 


4,889 


6,111 


7 


,333 


8,556 


9,778 


11,000 


1.6 


6 


10.2 


64 


3 


1,224 


2,448 


3,672 


4,896 


6,119 


7 


343 


8,667 


9,791 


11,015 


2.1 


7 


10.3 


65 


4 


1,225 


2,451 


3,676 


4,902 


6,127 


7 


353 


8,678 


9,804 


11,029 


2.5 


8 


10.4 


67 


5 


1,227 


2,454 


3,681 


4,908 


6,136 


7 


,362 


8,590 


9,817 


11,044 


2.8 


9 


10.5 


68 


6 


1,229 


2,457 


3,686 


4,915 


6,143 


7 


372 


8,601 


9,830 


11,068 


3.1 


10 


10.6 


69 


1 7 


1,230 


2,461 


3,691 


4,921 


6,152 


7 


382 


8,612 


9,843 


11,073 


3.4 


11 


10.7 


70 


, 8 


1,232 


2,464 


3,696 


4,928 


6,160 


7 


,392 


8,624 


9,865 


11,087 


3.6 


12 


10.8 


71 


i 9 


1,234 


2,467 


3,701 


4,934 


6,168 


7 


401 


8,635 


9,868 


11,102 


3.8 


13 


10.9 


73 


10 


1,236 


2,470 


3,706 


4,941 


6,176 


7 


411 


8,646 


9,881 


11,117 


4.1 


14 


11.0 


74 


11 


1,237 


2,474 


3,710 


4,947 


6,184 


7 


421 


8,658 


9,894 


11, 131 


4.3 


15 


11.1 


75 


12 


1,238 


2,477 


3,715 


4,954 


6,192 


7 


430 


8,669 


9,907 


11,146 


4.5 


16 


11.2 


77 


13 


1,240 


2,480 


3,720 


4,960 


6,200 


7 


440 


8,680 


9,920 


11,160 


4.7 


17 


11.3 


78 


U 


1,243 


2,483 


3,725 


4,967 


6,208 


7 


450 


8,692 


9,933 


11,175 


4.8 


18 


11.4 


79 


15 


1,243. 


2,487 


3,730 


4,973 


6,216 


7 


,460 


8,703 


9,946 


11,190 


5.0 


19 


11.5 


80 


16 


1,245 


2,490 


3,735 


4,980 


6,224 


7 


,469 


8,714 


9,969 


11,204 


5.2 


20 


11.6 


82 


17 


1,247 


2,493 


3,740 


4,986 


6,233 


7 


479 


8,726 


9,972 


11,219 


6.4 


21 


11.7 


83 


18 


1,248 


2,496 


3,744 


4,993 


6,241 


7 


489 


8,737 


9,985 


11,233 


5.5 


22 


11.8 


84 


19 


1,250 


2,500 


3,749 


4,999 


6,249 


7 


499 


8,748 


9,998 


11,248 


5.7 


23 


11.9 


86 


20 


1,251 


2,503 


3,754 


5,006 


6,257 


7 


508 


8,760 


10,011 


11,262 


5.8 


24 


12.0 


87 


21 


1,253 


2,606 


3,759 


5,012 


6,265 


7 


518 


8,771 


10,024 


11,277 


6.0 


26 


12.1 


89 


22 


1,255 


2,509 


3,764 


6,019 


6,273 


7 


528 


8, 782 


10,037 


11,292 


6.1 


26 


12.2 


90 


23 


1,266 


2,513 


3,769 


5,025 


6,281 


7 


637 


8,794 


10,050 


11,306 


6.3 


27 


12.3 


91 


24 


1,258 


2,616 


3,774 


5,032 


6,289 


m 

1 


547 


8,805 


10,063 


11,321 


6.4 


28 


12.4 


93 


25 


1,260 


2,519 


3,779 


5,038 


6,297 


7 


657 


8,816 


10,076 


11,336 


6.5 


29 


12.5 


94 


26 


1,261 


2,522 


3,783 


5,044 


6,306 


7 


567 


8,828 


10,089 


11,350 


6.7 


30 


12.6 


96 


27 


1,263 


2,525 


3,788 


5,051 


6,314 


7 


576 


8,839 


10,102 


11,366 


6.8 


31 


12.7 


97 


28 


1,264 


2,529 


3,793 


5,057 


6,322 


7 


686 


8,851 


10, 116 


11,379 


6.9 


32 


12.8 


99 


29 


1,266 


2,632 


3,798 


5,064 


6,330 


7 


596 


8,862 


10,128 


11,394 


7.0 


33 


12.9 


100 


30 


1,268 


2,535 


3,803 


5,070 


6,338 


7 


606 


8,873 


10, 141 


11,409 


7.2 


34 


13.0 


102 


31 


1,269 


2,538 


3,808 


6,077 


6,346 


7 


615 


8,886 


10,154 


11,423 


7.3 


36 


13.1 


103 


32 


1,271 


2,542 


3,813 


6,083 


6,354 


7 


625 


8,896 


10, 167 


11.438 


7.4 


36 


13.2 


105 


33 


1,273 


2,645 


3,817 


5,090 


6,362 


7 


636 


8,907 


10,180 


11,452 


7.6 


37 


13.3 


106 


34 


1,274 


2,548 


3,822 


5,096 


6,371 


7 


645 


8,919 


10, 193 


11,467 


7.6 


38 


13.4 


108 


35 


1,276 


2,551 


3,827 


5,103 


6.379 


7 


654 


8,930 


10,206 


11,482 


7.8 


39 


13.5 


109 


36 


1,277 


2,555 


3,832 


5,109 


6,387 


7 


664 


8,942 


10,219 


11,496 


7.9 


40 


13.6 


111 


37 


"1,279 


2,658 


3,837 


5,116 


6,395 


7, 


674 


8,953 


10,232 


11, 511 


8.0 


41 


13.7 


112 


38 


1,281 


2,561 


3,842 


5,122 


6,403 


7 


684 


8,964 


10,245 


11,526 


8.1 


42 


13.8 


114 


39 


1,282 


2,566 


3,847 


6,129 


6,411 


7 


693 


8,976 


10,258 


11,640 


8.2 


43 


13.9 


116 


40 


1,284 


2,568 


3,852 


5,135 


6,419 


7 


703 


8,987 


10,271 


11,565 


8.3 


44 


14.0 


117 


41 


1,286 


2,671 


3.857 


6,142 


6,427 


7 


713 


8,999 


10,284 


11,569 


8.4 


46 


14.1 


119 


42 


1,287 


2,574 


3,861 


5,149 


6,436 


7 


723 


9,010 


10,297 


11,684 


8.6 


46 


14.2 


120 


43 


1,289 


2,578 


3,866 


5,155 


6,444 


7 


732 


9,021 


10,310 


11,599 


8.6 


47 


14.3 


122 


44 


1,290 


2,581 


3,871 


5, 162 


6,452 


7 


742 


9,033 


10,323 


11,613 


8.7 


48 


14.4 


124 


45 


1,292 


2,684 


3,876 


6,168 


6,460 


7 


752 


9,044 


10,336 


11,628 


8.8 


49 


14.6 


125 


46 


1,294 


2,687 


3,881 


5,175 


6,468 


7 


762 


9,055 


10,349 


11,643 


8.9 


60 


14.6 


127 


47 


1,295 


2,591 


3,886 


5,181 


6,476 


7 


771 


9,067 


10,362 


11,657 


9.0 


51 


14.7 


120 


48 


1,297 


2,594 


3,891 


5,188 


6,484 


7 


781 


9,078 


10,376 


11,672 


9.1 


52 


14.8 


130 


49 


1,299 


2,697 


3,896 


5,194 


6,493 


7 


791 


9,090 


10,388 


11,687 


9.2 


63 


14.9 


132 


50 


1,300 


2,600 


3.900 


6,201 


6,501 


7 


801 


9,101 


10,401 


11,701 


9.3 


64 


16.0 


134 


61 


1,302 


2,604 


3,905 


5,207 


6,509 


7 


811 


9,112 


10,414 


11,716 


9.4 


55 


16.1 


135 


52 


1,303 


2,607 


3,910 


5,214 


6,517 


7 


820 


9, 124 


10,427 


11, 731 


9.5 


56 


15.2 


137 


53 


1,305 


2,610 


3,916 


5,220 


6,525 


7 


830 


9,135 


10,440 


11,745 


9.6 


68 


15.3 


139 


54 


1,307 


2,613 


3,920 


5,227 


6,533 


7 


840 


9,147 


10,453 


11,760 


9.7 


69 


15.4 


141 


65 


1,308 


2,617 


3,925 


5,233 


6,541 


7 


860 


9,158 


10,466 


11,776 


9.8 


60 


15.5 


142 


56 


1,310 


2,620 


3,930 


6,240 


6,550 


7 


869 


9,170 


10,479 


11, 789 


9.9 


61 


15.6 


144 


57 


1,312 


2,623 


3,935 


6,246 


6,658 


7 


869 


9,181 


10,492 


11,804 


10.0 


62 


16.7 


146 


58 


1,313 


2,626 


3,940 


6,253 


6,566 


7 


879 


9,192 


10,606 


11,819 


10.1 


63 


16.8 


148 


59 


1,315 


2,630 


3,944 


5,269 


6,574 


7 


889 


9,204 


10,519 


11,833 






15.9 


150 


























16.0 


161 


60 


1,316 


2,633 


3,949 


5,266 


6,582 


7,899 


9,215 


10,532 


11,848 











a For all distances under 1.6 miles the correction may be taken as + 5 feet. Height of instrument 
is assumed 4.5 feet. , 
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Table 27. — For obtaining differences of aUUude for any mintUCy etc. — Continued. 

140 























Corrections 


for ( 


curva- 




1 


2 


8 


4 


5 


6 


7 


8 


9 


ture, refraction 


, and 






















height of instrument.a 





1,316 


2,638 


8,949 


6,266 


6,682 


7,899 


9,215 


10,632 


11,848 










1 


1,318 


2,636 


8,964 


5,272 


6,690 


7,909 


9,227 


10,646 


11,863 


Miles. 


Fset. 


Miles. 


Feet. 


2 


1,320 


2,639 


3,959 


5,279 


6,699 


7,918 


9,238 


10,558 


11,877 


1.6 


6 


10.2 


64 


3 


1,321 


2,643 


8,964 


5,286 


6,607 


7,928 


9,249 


10,571 


11,892 


2.1 


7 


10.3 


65 


4 


1,323 


2,646 


8,969 


6,292 


6,616 


7,988 


9,261 


10,584 


11,907 


2.5 


8 


10.4 


67 


5 


1,325 


2,649 


8,974 


6,298 


6.623 


7,948 


9,272 


10,597 


11,923 


2.8 


9 


10.6 


68 


6 


1,826 


2,663 


8,979 


6,305 


6,681 


7,967 


9,284 


10,610 


11,936 


3.1 


10 


10.6 


69 


7 


1,328 


2,666 


3,984 


6,312 


6,639 


7,967 


9,296 


10,623 


11,951 


8.4 


11 


10.7 


70 


8 


1,330 


2,669 


3,989 


5,318 


6,648 


7,977 


9,807 


10,686 


11, %6 


3.6 


12 


10.8 


71 


9 


1,331 


2,662 


3,993 


6,326 


6,656 


7,987 


9,318 


10,649 


11,980 


3.8 


13 


10.9 


73 


10 


1,833 


2,666 


3,998 


5,381 


6,664 


7,997 


9,829 


10,662 


11,995 


4.1 


14 


11.0 


74 


11 


1,334 


2,609 


4,008 


5,338 


6,672 


8,006 


9,341 


10,676 


12,010 


4.3 


15 


11.1 


76 


12 


1,386 


2,672 


4,008 


6,344 


6,680 


8,016 


9,362 


10,688 


12,024 


4.6 


16 


11.2 


77 


13 


1,338 


2,675 


4,013 


5,351 


6,688 


8,026 


9,364 


10,701 


12,039 


4.7 


17 


11.8 


78 


14 


1,339 


2,679 


4,018 


6,357 


6,697 


8,086 


9,375 


10,715 


12,054 


4.8 


18 


11.4 


79 


15 


1,341 


2,682 


4,023 


6,864 


6,7a'> 


8,046 


9,387 


10,728 


12,069 


5.0 


19 


11.6 


80 


16 


1,343 


2,686 


4,028 


6,370 


6,713 


8,066 


9,398 


10, 741 


12,083 


6.2 


20 


11.6 


82 


17 


1,344 


2,688 


4,033 


6,877 


6,721 


8,065 


9,410 


10,754 


12,098 


5.4 


21 


11.7 


83 


18 


1,316 


2,692 


4,038 


6,383 


6,729 


8,075 


9,421 


10, 767 


12,113 


6.5 


22 


11.8 


84 


19 


1,348 


2,695 


4,042 


5,390 


6,737 


8,086 


9,432 


10,780 


12,127 


6.7 


23 


11.9 


86 


20 


1,349 


2,698 


4,047 


6,397 


6,746 


8,096 


9,444 


10,793 


12,142 


5.8 


24 


12.0 


87 


21 


1.361 


2,702 


4,052 


6,403 


6,754 


8,106 


9,455 


10,806 


12,167 


6.0 


25 


12.1 


89 


22 


1,352 


2,705 


4,067 


6,410 


6,762 


8,114 


9,467 


10,819 


12, 172 


6.1 


26 


12.2 


90 


23 


1,364 


2,708 


4,062 


6,416 


6,770 


8,124 


9,478 


10,832 


12, 186 


6.3 


27 


12.3 


91 


24 


1,356 


2,711 


4,067 


6,423 


6,778 


8,134 


9,490 


10,845 


12.201 


6.4 


28 


12.4 


93 


26 


1,357 


2,716 


4,072 


6,429 


6,787 


8,144 


9,601 


10,869 


12,216 


6.6 


29 


12.6 


94 


26 


1,359 


2,718 


4,077 


5,436 


6,795 


8,154 


9,613 


10,872 


12,231 


6.7 


30 


12.6 


96 


27 


1,361 


2,721 


4,082 


6,442 


6,803 


8,164 


9,524 


10,885 


12,245 


6.8 


31 


12.7 


97 


28 


1,362 


2,724 


4,087 


6,449 


6,811 


8,173 


9,636 


10,898 


12,260 


6.9 


32 


12.8 


99 


29 


1.364 


2,728 


4,092 


6,466 


6,819 


8,183 


9,647 


10,911 


12,276 


7.0 


33 


12.9 


100 


30 


1,366 


2,731 


4,097 


5,462 


6,828 


8,193 


9,659 


10,924 


12,290 


7.2 


34 


13.0 


102 


31 


1,367 


2,734 


4,101 


5,469 


6,836 


8,203 


9,570 


10,937 


12,304 


7.3 


35 


13.1 


103 


32 


1,369 


2,788 


4,106 


6,475 


6,844 


8,213 


9,581 


10,950 


12,319 


7.4 


36 


13.2 


106 


33 


1,370 


2,741 


4,111 


5,482 


6,862 


8,223 


9,698 


10,963 


12,334 


7.5 


37 


13.3 


106 


34 


1.372 


2,744 


4,116 


5,488 


6,860 


8,282 


9,604 


10,976 


12,849 


7.6 


38 


13.4 


108 


35 


1,374 


2,747 


4,121 


6,495 


6,868 


8,242 


9,616 


10,990 


12,363 


7.8 


39 


13.5 


109 


36 


1,375 


2,761 


4,126 


6,601 


6,877 


8,262 


9,627 


11,003 


12. 378 


7.9 


40 


13.6 


111 


37 


1,377 


2,764 


4,131 


5,508 


6,886 


8,262 


9,639 


11,016 


12,393 


8.0 


41 


18.7 


112 


38 


1,379 


2,767 


4,136 


6,514 


6,893 


8,272 


9,650 


11,029 


12,408 


8.1 


42 


18.8 


114 


39 


1,380 


2,761 


4,141 


5,621 


6,901 


8,282 

m 


9,662 


11,042 


12,422 


8.2 


43 


13.9 


115 


40 


1,382 


2,764 


4,146 


5,628 


6,910 


8,291 


9,673 


11,066 


12,437 


8.3 


44 


14.0 


117 


41 


1,384 


2,767 


4,161 


6,684 


6,918 


8,801 


9,685 


11,068 


12,452 


8.4 


.45 


14.1 


119 


42 


1,386 


2,770 


4,166 


6,541 


6,926 


8,811 


9,696 


11,081 


12,467 


8.5 


46 


14.2 


120 


43 


1,387 


2, 774 


4,160 


5,647 


6,934 


8,321 


9,708 


11,096 


12,481 


8.6 


47 


14.3 


122 


44 


1,388 


2,777 


4,166 


6,664 


6,942 


8,831 


9.719 


11,108 


12,496 


8.7 


48 


14.4 


124 


45 


1,390 


2,780 


4,170 


5,660 


6,951 


8,841 


9,731 


11, 121 


12.611 


8.8 


49 


14.5 


125 


1 46 


1,392 


2,784 


4,176 


5,567 


6,969 


8,361 


9,742 


11,134 112; 526 


8.9 


60 


14.6 


127 


47 


1,393 


2,787 


4,180 


5,574 


6,967 


8,860 


9,754 


11, 147 


12,641 


9.0 


61 


14.7 


129 


48 


1,895 


2,790 


4,186 


5,680 


6,975 


8,870 


9,765 


11,160 


12,565 


9.1 


62 


14.8 


130 


49 


1,397 


2,793 


4,190 


6,587 


6,983 


8,380 


9,777 


11, 173 


12,570 


9.2 


53 


14.9 


132 


! 
50 


1,898 


2,797 


4,195 


5,698 


6,992 


8,390 


9,788 


11, 187 


12,585 


9.3 


54 


16.0 


134 


51 


1,400 


2,800 


4,200 


6,600 


7,000 


8,4U0 


9,800 


11,200 


12,600 


9.4 


55 


16.1 


135 


52 


1,402 


2,803 


4,206 


5,606 


7,008 


8,410 


9,811 


11,213 


12,615 


9.6 


66 


16.2 


137 


53 


1,403 


2,807 


4,210 


5,613 


7,016 


8,420 


9,823 


11,226 


12,629 


9.6 


58 


15.3 


139 


54 


1,406 


2,810 


4,215 


5,620 


7,024 


8,429 


9,834 


11,239 


12,644, 


9.7 


59 


15.4 


141 


, 55 


1,407 


2,813 


4,220 


5,626 


7,033 


8,439 


9,8^6 


11, 2o2 


12,659 


9.8 


60 


16.6 


142 


56 


1,408 


2,816 


4,226 


5,633 


7,041 


8,449 


9,8o7 


U,2b6 


12,674 


9.9 


61 


15.6 


144 


57 


1,410 


2,820 


4,230 


5,689 


7,049 


8,469 


9,869 


11,2^9 


12,689 


10.0 


62 


15.7 


146 


I 58 


1,411 


2,823 


4,234 


6,646 


7,057 


8,469 


9,880 


11,292 


12,703 


10.1 


63 


15.8 


148 


59 


1,418 


2,826 


4,239 


6,663 


7,066 


8,479 


9,892 


11,305 


12, 718 






15.9 
16.0 


150 
151 


60 


1,416 


2,830 


4,244 


5,669 


7,074 


8,489 


9,903 


11,818 


12,733 












a For all distemces under 1.6 miles the correction may be taken a.s + 6 feet. Height of injstrument 
is assumed 4.5 feet. 
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Table 28. — Horizontal distances and elevations prom stadia readings. 

This is a most generally useful stadia table for rods reading 1 foot to 
the 100 feet and with angles up to 30°. The values of other measures 
than those given in the table are obtained by multiplying the quanti- 
ties under the proper vertical angle by stadia readings in hundreds of 
units. The quantity representing the focal distance is very small and 
is given at the bottom of each page for focal lengths between three- 
fourths and li feet and is represented as a constant equal to c. 
For ordinary work it is not necessary to take the latter into account. 
The direct use of the table involves a multiplication for each result 
obtained. 

Mnamjple, — Let rod intercept be 3.25 feet, and the angle of inclina- 
tion be 5° 35'. Then the distance on the horizontal would be 

rf=325 feet. 

If we accept the focal distance yH"^ as 1.25 feet, we have from the 
tables 



rf'=3.25 feet X 99.05-1-1.24= 323. 15 feet, 



ind 



A=3.25 feet X 9. 68+0. 11 =31. 57 feet 



GEOGRAPHIC TABLES AND FORMULAS. 
TiBj^ 28. — HarUotOaL diMancef and elevationn from Madia rfadmg». 



MlnuWR 


0". 


1°. 






f>. 1 


HorlHin 


IMflerence 


HoriHin- 


Dtflerence 


Horiion- 


Dlflelence 


HorfBHl- 






Uldls- 


o( elevs- 


taldls- 


OfBleVB- 






Wldis- 


ofeleya. 






Uon. 




tlon. 


unce. 


Uon. 









100.00 


0.00 


99.97 


1.74 


99.88 


3.49 


99.73 


5.23 




100.00 


0.06 


99.97 


1.80 


99.87 


3.55 


99.72 


5.28 


i 


100.00 


0.12 


99.97 


1.86 


99.87 


3.60 


99.71 


5.34 


6 


100.00 


0.17 


99.96 


1.92 


99.87 


3.66 


99.71 


5.40 


8 


100.00 


0.23 


99.96 


1.98 


99.86 


3.72 


99.70 


5.46 


10 


100.00 


0.29 


99.96 


2.04 


99.86 


3.78 


99.69 


5.52 


12 


100.00 


0.35 


99.96 


2.09 


99.85 


3.84 


99.69 


5.57 


14 


100.00 


0.41 


99.95 


2.15 


99.85 


3.90 


99.68 


5.63 


16 


100.00 


0.47 


99.95 


2,21 


99.84 


3.95 


99.68 


5.69 


18 


100.00 


0.52 


99.95 


2.27 


99.84 


4.01 


99.67 


5.75 


20 


100.00 


0.58 


99.95 


2.33 


99.83 


4.07 


99.66 


6.80 


23 


100.00 


0.64 


99.94 


2.38 


99.83 


4.13 


99.66 


5.86 


24 


100.00 


0.70 


99.94 


2.44 


99.82 


4.18 


99.65 


6.92 


26 


99.99 


0.76 


99.94 


2.50 


99.82 


4.24 


99.64 


6.98 


28 


99.99 


0.81 


99.93 


2.56 


99.81 


4.30 


99.63 


6.04 


30 


99.99 


0.87 


99.93 


2.62 


99.81 


4,36 


99.63 


6.09 


32 


99.99 


0.93 


99.93 


2.67 


99.80 


4.42 


99.62 


6.15 


34 


99.99 


0.99 


99.93 


2.73 


99.80 


4.48 


99.62 


6.21 


36 


99.99 


1.05 


99.92 


2.79 


99.79 


4.53 


99.61 


6.27 


38 


99.99 


1.11 


99.92 


2.85 


99.79 


4.59 


99.60 


6.33 


40 


99.99 


1.16 


99.92 


2.91 


99.78 


4.65 


99.59 


6.38 


42 


99,99 


1.22 


99.91 


2.97 


99.78 


4.71 


99.59 


6.44 


44 


99.98 




99.91 


3.02 


99.77 


4.76 


90.58 


6.50 


46 


99.98 


1^34 


99.90 


3.08 


99.77 


4.82 


99.57 


6.56 


48 


99.98 


1.40 


90.90 


3.14 


99.76 




99.66 


.6.61 


50 


99.98 


1.45 


99.90 


3.20 


99.76 


4.94 


99.56 


6.67 


52 


99.98 


1.51 


99.89 


3.26 


99.75 


4.99 


99.65 


6.78 


54 


99.98 


L57 


99.89 


3.31 


99.74 


5.05 


99.64 


6.78 


6a 


99.97 


1.63 


99.89 


3.37 


99.74 


5.11 


99.53 


6.84 


58 


99,97 




99.88 


3.43 


99.73 


5.17 


99.62 


9.90 


60 
c=0. 75 
c=1.00 
c=1.26 


99.97 

^.75 

1.00 

^h25" 


L74 


99.88 


3.49 


99.73 


5.23 


99.51 


6.96 


' 0.01 
0.01 

~ o7o2" 


0.75 


0.02 
0.03' 


0.75 


0.03 


0.75 


0.05 


1.00 


1.00 


0.04 


1.00 


0.06 


1.25 


0.03 


1.25 


0.05 


1.25 


0.08 
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Table 28.' — HorizmiUd iliMicru-e* and eleoatvms from stadia readinga- — Continued. 



Minutes. 


4". 








__.J:__J 


HorizoQ- 


Difference 


HorlMin- 


Dttterence 


Horizon- 


Dlflerence 


HorlHin- 


Difference 






oi eleva- 








ofeleva- 


taldiB- 


of eleva- 




ton™. 


Uon. 


tanoei. 


tiOD. 


larcts. 











9S.61 


6.96 


99.24 


8.68 


98. 9i 


10.40 


08.51 


12.10 




99.51 


7.02 


09.23 


8.74 


98.90 


10.45 


98.50 


12. 15 


4 


99.50 


7.07 


99.22 


8.80 


98.88 


10.51 


98.48 


12.21 


6 


90.49 


7.13 


99.21 


8.85 


98.87 


10.57 


98.47 


12.26 




99.48 


7.10 


99.20 


8.91 


98.86 


10.62 


98.46 


12.32 


10 


90.47 


7.25 


99.19 


8.97 


98. 85 


10.68 


98.44 


12.38 


12 


90.46 


7.30 


99.18 


9.03 


98. 83 


10.74 


98.43 


12.43 


14 


99.46 




99.17 


9.08 


98.82 


10.70 


98.41 


12.49 


16 


99.45 


7.42 


99.16 


9.14 


98.81 


10.85 


98.40 


12.55 


18 


00.44 


7.48 


99.15 


9.20 


98,80 


10.91 


98.39 


12.60 


20 


99.43 


7.53 


99.14 


9.25 


08.78 


10.96 


98.37 


12.66 


22 


99.42 


7.59 


99.13 


9.31 


98.77 


1]'.02 


98.36 


12.72 


24 


99.41 


7.65 


99.11 


9.37 


08.76 


11.08 


98.34 


12.77 


26 


99.40 


7.71 


99.10 


9.43 


98.74 


11.13 


98,33 




28 




7.76 


99.09 


0.48 


08.73 


11.19 


98.31 


12.88 


;» 


90^38 


7.82 


99.08 


9.54 


98. 72 


11.25 


98.29 


12.94 


33 


99. :« 


7.88 


99.07 


9. BO 


98. 71 


11.30 


98.28 


13.00 


S4 


00.37 


7^94 


09.06 


0.65 


98. 69 


11.36 


98.27 


13.05 


36 


99.36 


7.99 


99.05 


9.71 


98. 68 


11.42 


98.25 


13.11 


38 


99.35 


8. OS 


09.04 


9.77 


98. 67 


11.47 


98.24 


13.17 


40 


09.34 


8.11 


99.03 


9.83 


98.65 


11.53 


98.22 


13.22 


42 


99.33 


8.17 


99.01 


9.88 


98.64 


11.50 


98.20 


13.28 


44 


99.32 




99.00 


9.94 


9S.6;l 


ll!64 


98.19 


13.33 


46 


99.31 


8!28 


98. «0 


10.00 


08.61 


11.70 


98.17 


13.39 


48 


90.30 


8.34 


98.98 


10.05 


ON. 60 


11.76 


98.16 


13.45 


50 


99.29 


8.40 


98.97 


10.11 


98. 58 


11.81 


98.14 


13.50 


52 


99.28 


8.45 


98.96 


10.17 


98.57 


11.87 


98.13 


13.56 


54 


99.27 


8.51 


98.94 


10.22 


98. ,W 


11.93 


98! 11 


13.61 


56 


00.26 


8.57 


98.03 


10.28 


98.54 


11.98 


OS. 10 


13.67 


58 


99.25 




98.92 


10.34 


9S. 5.H 


12.04 


98.08 


13.73 


60 
c=0. 75 
c=1.00 
c=1.25 


99.24 


8.68 


08.01 


10.40 


98.51 


12.10 


98.06 


13.^78 


0.75 


0.06 


0.75 


0.07 


0.75 


0.08 


0.74 


0.10 


1.00 


0.08 


0.90 


0.09 


0.09 
1,24 


0.11 


0.99 


0.13 


1.25 


0.10 


1.24 


0.U 


0.14 


1.24 


0.16 
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Table 28. — Horizontal distances and elevations from stadia readings — Continued. 



Minutes. 


8°. 


9°. 


10°. 


11°. 


Horizon- 


Dlflference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tAnces. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





98.06 


13.78 


97.55 


15.45 


96.98 


17.10 


96. 36 


18.73 


2 


98.05 


13.84 


97.53 


15.51 


96.96 


17.16 


96.34 


18.78 


4 


98.03 


13.89 


97.52 


15.56 


96.94 


17.21 


96.32 


18.84 


6 


98.01 


13.95 


97.50 


15.62 


96.92 


17.26 


96.29 


18.89 


8 


98.00 


14.01 


97.48 


15.67 


96.90 


17.32 


96.27 


18.95 


10 


97.98 


14.06 


97.46 


15.73 


96.88 


17.37 


96.25 


19.00 


12 


97. 97 


^ 14. 12 


97.44 


. 15.78 


96.86 


17.43 


96.23 


19.05 


14 


97.95 


14.17 


97.43 


15.84 


96.84 


17.48 


96.21 


19.11 


16 


97. 93 


14.23 


97.41 


15.89 


96.82 


17.54 


96.18 


19.16 


18 


97.92 


14.28 


97.39 


15.95 


96.80 


17.59 


96.16 


19.21 


20 


97.90 


14.34 


97.37 


16.00 


96.78 


17.65 


96.14 


19.27 


22 


97.88 


14.40 


97.35 


16.06 


96.76 


17.70 


96.12 


19.32 


24 


97.87 


14.45 


97.33 


36.11 


96.74 


17.76 


96.09 


19.38 


26 


97.85 


14.51 


97.31 


16.17 


96.72 


17.81 


96.07 


19.43 


28 


97.83 


14.56 


97.29 


16.22 


96. 70 


17.86 


96.05 


19.48 


30 


97.82 


14.62 


97.28 


16.28 


96.68 


17.92 


96.03 


19.54 


32 


97.80 


14.67 


97.26 


16.33 


96.66 


17.97 


96.00 


19.59 


34 


97.78 


14. 73 


97.24 


16.39 


96.64 


18.03 


95.98 


19.64 


36 


97.76 


14.79 


97.22 


16.44 


96.62 


18.08 


95.96 


19.70 


38 


97.75 


14.84 


97.20 


16.50 


96.60 


18.14 


. 95. 93 


19.75 


40 


97.73 


14.90 


97.18 


16.55 


96.57 


18.19 


95.91 


19.80 


42 


97.71 


14.95 


97.16 


16.61 


96.55 


18.24 


95.89 


19.86 


44 


97.69 


15.01 


97.14 


16.66 


96.53 


18.30 


95.86 


19.91 


46 


97.68 


15.06 


97.12 


16.72 


96.51 


18.35 


95.84 


19.96 


48 


97.66 


15.12 


97.10 


16.77 


96.49 


18.41 


95.82 


20.02 


50 


97.64 


15.17 


97.08 


16.83 


96.47 


18.46 


95.79 


20.07 


52 


97.62 


15.23 


97.06 


16.88 


96.45 


18.51 


95.77 


20.12 


54 


97.61 


15.28 


97.04 


16.94 


96.42 


18.57 


95.75 


20.18 


56 


97.59 


15.34 


97.02 


16.99 


96.40 


18.62 


95.72 


20.23 


58 


97.57 


15.40 


97.00 


17.05 


96.38 


18.68 


95.70 


20.28 


60 
c=0. 75 
c=1.00 
c-1. 25 

r 


97.55 


15.45 
0.11 


96.98 


17.10 


96.36 


18.73 


95.68 


20.34 


0.74 


0.74 


0.12 


0.74 


0.14 


0.73 


0.15 


0.99 


0.15 


0.99 


0.16 


0.98 


0.18 


0.98 


0.20 


1.23 

• 


0.18 


1.23 


0.21 


1.23 


0.23 


1.22 


0.25 
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Table 28. — Horizontal distances and elevations from stadia readings — Continued. 



';' 



Minutes. 


12°. 


13°. 


14°. 


16°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





95.68 


20.34 


94.94 


21.92 


94.15 


23.47 


93.30 


25.00 


2 


95.65 


20.39 


94.91 


21.97 


94.12 


23.52 


93.27 


25.05 


4 


95.63 


20.44 


94.89 


22.02 


94.09 


23.58 


93.24 


25.10 


6 


95.61 


20.50 


94.86 


22.08 


94.07 


23.63, 


93.21 


25.15 


8 


95.58 


20.55 


94.84 


22.13 


94.04 


23.68 


93.18 


25.20 


10 


95.56 


20.60 


94.81 


22.18 


94.01 


23.73 


93. 16 


25.25 


12 


95.53 


20.66 


94.79 


22.23 


93.98 


23.78 


93.13 


25.30 


14 


95.51 


20.71 


94.76 


22.28 


93.95 


23.83 


93.10 


25.35 


16 


95.49 


20.76 


94.73 


22.34 


93.93 


23.88 


93.07 


25.40 


18 


95.46 


20.81 


94.71 


22.39 


93.90 


23.93 


93.04 


25.45 


20 


95.44 


20.87 


94.68 


22.44 


93.87 


23.99 


93.01 


25.50 


22 


95.41 


20. 92 1 


94.66 


22.49 


93.84 


24.04 


92.98 


25.55 


24 


95.39 


20.97 


94.63 


22.54 


93.81 


24.09 


92.95 


25.60 


26 


95.36 


21.03 


94.60 


22.60 


93.79 


24.14 


92.92 


25.65 


28 


95.34 


21.08 


94.58 


22.65 


93.76 


24.19 


92.89 


25.70 


30 


95.32 


21.13 


94.55 


22.70 


93.73 


24.24 


92.86 


25.75 


32 


95.29 


21.18 


94.52 


22.75 


93. 70. 


24.29 


92.83 


25.80 


34 


95.27 


21.24 


94.50 


22.80 


93.67 


24.34 


92.80 


25.85 


36 


95.24 


21.29 


94.47 


22.85 


93.65 


24.39 


92.77 


25.90 


38 


95.22 


21.34 


94.44 


22.91 


93.62 


24.44 


92.74 


25.95 


40 


95.19 


21.39 


94.42 


22.96 


93.59 


24.49 


92.71 


26.00 


42 


95.17 


21.45 


94.39 


23.01 


93.56 


24.55 


92.68 


26.05 


44 


95.14 


21.50 


94.36 


23.06 


93.53 


24.60 


92.65 


26.10 


46 


95. 12 


21.55 


94.34 


23.11 


93.50 


24.65 


92.62 


26.15 


48 


95.09 


21.60 


94.31 


23.16 


93.47 


24.70 


92.59 


26.20 


50 


95.07 


21.66 


94.28 


23.22 


93.45 


24.75 


92.56 


26.25 


52 


95.04 


21.71 


94.26 


23.27 


93.42 


• 24.80 


92.53 


26.30 


54 


95.02 


21.76 


94.23 


23.32 


93.39 


24.85 


92.49 


26.35 


56 


94.99 


21.81 


94.20 


23. 37 


93.36 


24.90 


92.46 


26.40 


58 


94.97 


21.87 


94.17 


23.42 


93.33 


24.95 


92.43 


26.45 


60 
c=0. 75 
c=1.00 
c=1.25 


94.94 


21.92 


94.15 


23.47 
0.17 


93.30 


25.00 


92.40 


26.50 


0.73 


0.16 


0.73 

• 


0.73 


0.19 


0.72 


0.20 


0.98 


0.22 


0.97 


0.23 


0.97 


0.25 


0.96 


0.27 


1.22 


0.27 


1.21 


0.29 


1.21 


0.31 


1.20 


0.34 



GEOOBAFHIO TABLES AND FOBICOLA8. 



295 



Tablb 28. — HorizonkU distances and elevations from stadia readings — Continued. 



Minutes. 


16°. 


17 


• 


18°. 


19°. 


Horizon-' 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





92.40 


26.60 


91.45 


27.96 


90.45 


29.39 


89.40 


30. 78 


2 


92.37 


26.55 


91.42 


28.01 


90.42 


29.44 


89.36 


30.83 


4 


92.34 


26.59 


91.39 


28.06 


90.38 


29.48 


89.33 


30.87 


6 


92.31 


26.64 


91.35 


28.10 


90.35 


29.53 


89.29 


30.92 


8 


92.28 


26.69 


91.32 


28.15 


90.31 


29.58 


89.26 


30.97 


10 


92.25 


26.74 


91.29 


28.20 


.90.28 


29.62 


89.22 


31.01 


12 


92.22 


26.79 


91.26 


28.25 


90.24 


29.67 


89.18 


31.06 


14 


92.19 


26.84 


91.22 


28.30 


90.21 


29.72 


89.15 


31.10 


16 


92.15 


26.89 


91.19 


28.34 


90.18 


29.76 


89.11 


31.15 


18 


92.12 


26.94 


91.16 


28.39 


90.14 


29.81 


89.08 


31.19 


20 


92.09 


26.99 


91.12 


28.44 


90.11 


29.86 


89.04 


31.24 


22 


92.06 


27.04 


91.09 


28.49 


90.07 


29.90 


89.00 


31.28 


24 


92.03 


27.09 


91.06 


28.54 


90.04 


29.95 


88.96 


31.33 


26 


92.00 


27.13 


91. 02 ' 


28.58 


90.00 


30.00 


88.93 


31.38 


28 


91.97 


27.18 


90.99 


28.63 


89.97 


30.04 


88.89 


31.42 


30 


91.93 


27.23 


90.96 


28.68 


89.93 


30.09 


88.86 


31.47 


32 


91.90 


27.28 


90.92 


28.73 


89.90 


30.14 


88.82 


31.51 


34 


91.87 


27.33 


90.89 


28.77 


89.86 


30.19 


88.78 


31.56 


36 


91.84 


27.38 


90.86 


28.82 


89.83 


30.23 


88.75 


31.60 


38 


91.81 


27.43 


90.82 


28.87 


89.79 


30.28 


88.71 


31.65 


40 


91.77 


27.48 


90.79 


28.92 


89.76 


30.32 


88.67 


31.69 


42 


91.74 


27.52 


90.76 


28.96 


89.72 


30.37 


88.64 


31.74 


44 


91.71 


27.57 


90.72 


29.01 


89.69 


30.41 


88.60 


31.78 


46 


91.68 


27.62 


90.69 


29.06 


89.65 


30.46 


88.56 


31.83 


48 


91.65 


27.67 


90.66 


29.11 


89.61 


30.51 


88.53 


31.87 


50 


91.61 


27.72 


90.62 


29.15 


89.58 


30.55 


88.49 


31.92 


52 


91.58 


27.77 


90.59 


29.20 


89.54 


30.60 


88.45 


31.96 


54 


91.55 


27.81 


90.55 


29.25 


89.51 


30.65 


88.41 


32.01 


56 


91.52 


27.86 


90.52 


29.30 


89.47 


30.69 


88.38 


32.05 


58 


91.48 


27.91 


90.48 


29.34 


89.44 


30.74 


88.34 


32.09 


60 
c=0. 75 
c=1.00 
c=l. 25 


91.45 


27.96 


90.45 


29.39 


89.40 


30.78 


88.30 


32.14 


0.72 


0.21 


0.72 


0.23 


0.71 


0.24 


0.71 


0.25 


0.86 


0.28 


0.95 


0.30 


0.95 


0.32 


0.94 


0.33 


1.20 


0.35 


1.19 


0.38 


1.19 


0.40 


1.18 


0.42 



\ 
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Table 28. — Horizontal distances and elevations from stadia readings — Continued. 



♦V, 



Minutes. 


20°. 


21°. 


22°. 


23°. 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 


Horizon- 


Difference 




tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 


tal dis- 


of eleva- 




tances. 


tion. 


tances. 


tion. 


tances. 


tion. 


tances. 


tion. 





88.30 


32.14 


87.16 


33.46 


85.97 


34.73 


84.73 


35.97 


2 


88.26 


32.18 


87.12 


33.50 


85.93 


34.77 


84.69 


36.01 


4 


88.23 


32.23 


87.08 


33.54 


85.89 


34.82 


84.65 


36.05 


6 


88.19 


32.27 


87.04 


33.59 


85.85 


34.86 


84.61 


36.09 


8 


88.15 


32.32 


87.00 


33.63 


85.80 


34.90 


84.57 


36. 13 


10 


88.11 


32.36 


86.96 


33.67 


85.76 


34.94 


84.52 


36.17 


12 


88.08 


32.41 


86.92 


33.72 


85.72 


34.98 


84.48 


36.21 


14 


88.04 


32.45 


86.88 


33.76 


.85.68 


35.02 


84.44 


36.25 


16 


88.00 


32.49 


86.84 


33.80 


85.64 


35.07 


84.40 


36.29 


18 


87.96 


32.54 


86.80 


33.84 


85.60 


35.11 


84.35 


36.33 


20 


87.93 


32. 58 


86.77 


33.89 


85.56 


35.15 


84.31 


36.37 


22 


87.89 


32.63 


86.73 


33.93 


85.52 


35.19 


84.27 


36.41 


24 


87.85 


32.67 


86.69 


33.97 


85.48 


35.23 


84.23 


36.45 


26 


87.81 


32.72 


86.65 


34.01 


85.44 


35.27 


84.18 


36.49 


28 


87.77 


32.76 


86.61 


34.06 


85.40 


35.31 


84.14 


36.53 


30 


87.74 


32.80 


86. 57 


34.10 


85.36 


35. 36 


84.10 


36.57 


32 


87.70 


32.85 


86.53 


34.14 


85.31 


35.40 


84.06 


36.61 


34 


87.66 


32.89 


86.49 


34.18 


85.27 


35.44 


84.01 


36.65 


36 


87.62 


32.93 


86.45 


34.23 


85.23 


35. 48 


83.97 


36.69 


38 


87.58 


32.98 


86.41 


34.27 


85.19 


35.52 


83.93 


36.73 


40 


87.54 


33.02 


86.37 


34.31 


85.15 


35.56 


83.89 


36. 77 


42 


87.51 


33.07 


86.33 


34.35 


85.11 


35.60 


83.84 


36.80 


44 


87.47 


33.11 


86.29 


34.40 


85.07 


35.64 


83.80 


36.84 


46 


87.43 


33.15 


86.25 


34.44 


85.02 


35.68 


83.76 


36.88 


48 


87.39 


33.20 


86.21 


34.48 


84.98 


35.72 


83.72 


36.92 


50 


87.35 


33.24 


86.17 


34.52 


84.94 


35.76 


83.67 


36.96 


52 


87.31 


33. 28 


86.13 


34.57 


84.90 


35.80 


83.63 


37.00 


54 


87.27 


33.33 


86.09 


34. 61 


84.86 


35.85 


83.59 


37.04 


56 


87.24 


33.37 


86.05 


34.65 


84.82 


35.89 


83.54 


37.08 


58 


87.20 


33.41 


86.01 


34.69 


84.77 


35.93 


83.50 


37.12 


60 
c-0. 75 
c-1.00 
c=1.25 


87.16 


33.46 


85.97 


34. 73 


84.73 


35.97 


83.46 


37.16 


0.70 


0.26 


0.70 


0.27 


0.69 


0.29 


0.69 


0.30 


0.94 


0.35 


0.93 


0.37 


0.92 


0.38 


0.92 


0.40 


1.17 


0.44 


1.16 


0.46 


1.15 


0.48 


1.15 


0.50 
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Table 28. — Horiwnkd dirtancet and elevatvmi from stadia reodinyB— Continued. 



MiDUUS. 


.... 


as". 


28°. 


-n 


Hfrteoti- 




Hoi^zon- 


Dlfleience 


Hortton- 


Dlfleienee 


Horizon- 


DlSerenee 






ofelevft- 


t&ldlB- 


ol eleva- 


tflldta- 


ol eleva- 


UlUlB- 


ofeleva- 




""'*'• 


Oon. 


tanceg. 


tion. 


taaccL 


tion. 


79.39 







83.46 


37.16 


82.14 


38.30 


80.78 


39.40 


40.45 


2 


83.41 


37.20 


82.09 


38,34 


80.74 


39.44 


79. :m 


40.49 


4 


83.37 


37.23 


82.05 


38.38 


80.69 


39.47 


79.30 


40. &2 


6 


83.33 


37.27 


82.01 


38.41 


80,65 


39.51 


79. 25 


40.55 


8 


83.28 


37.31 


81.96 


38.46 


80.60 


39.54 


79.20 


40.59 


10 


83.24 


37.35 


81.92 


38.49 


80,55 


39.58 


79.16 


40.62 


12 


83.20 


37.39 


81.87 


38.53 


80.51 


39.61 


79.,, 


40.66 


14 


83.15 


37.43 


81.83 


38.56 


80.46 


39.66 


79.06 


40.69 


16 


83.11 


37.47 


81.78 


38.60 


80,41 


39.69 


79.01 


40.72 


18 


83.07 


37.51 


81.74 


38.64 


80.37 


39.72 


78.96 


40.76 


20 


83.02 


37.54 


81.69 


38.67 


80.32 


39.76 


78.92 


40179 


22 


82.98 


37.58 


81.65 


38.71 


80.28 


39.79 


78.87 


40.82 


24 


82.93 


37.62 


81.60 


38! 75 


80.23 




78.82 


40.86 


26 


82.86 


37.66 


81.56 




80.18 


39.86 


78.77 


40.89 




82.86 


37.70 


81.51 


38.62 


80.14 


39.90 


78. 73 


40.92 


30 


82.80 


37.74 


81.47 


38.86 


80.09 






40.9(1 


32 


82.76 


37,77 


81.42 


38.89 


80.04 


39,97 


78. 03 


40.99 


. 34 


82.72 


37.81 


81.38 


38.93 


80.00 


40.00 


78.58 


41.02 


36 


82,67 


37.85 


81.33 


38.97 


70.95 


40.04 


78. 54 


41.06 


38 


82.63 


37.89 


81.28 


39.00 


79.90 


40,07 


78,49 


41.09 


40 


82.58 


37.93 


81.24 


39.04 


79.86 


40.11 


¥8.44 


41,13 


42 


82.54 


37.96 


81.19 


39.08 


79.81 


40.14 


78. 39 


41.16 


44 


82.49 


38.00 


81.15 


39.11 


79.76 


40.18 


78.34 


41,19 


46 


82.45 


38.04 


81.10 


39.15 


79.72 


40.21 


78,30 


41. 22 


48 


82.41 


38.08 


81.06 


39.18 


79.67 


40.24 


78,25 


41.26 


50 


82.36 


38.11 


81.01 


39.22 


79.62 


40.28 


78.20 


41,29 


52 


82.32 


38.16 


80.97 


39.26 


79.68 


40.31 


78. 15 


41.32 


54 


82.27 


38.19 


80.92 


39.29 


79.53 


40.36 


78.10 


41.35 1 


56 


82.23 


38.23 


80.87 


39.33 


79.48 


40.38 


78.06 


41.39 


58 


82.18 


38.26 


80.83 


39,36 


79.44 


40.42 


78,01 


41.42 


60 
c=0. 75 
c=L00 
c=1.25 


82.14 


38.30 


80.78 


39.40 


79.39 


40.45 


77.96 
0.66 


41.46 


0.68 


0.31 


0.68 


0.32 


0.67 


0.33 


0.S6 


0.91 


0.41 


0.90 


0.43 


0.89 


0.46 


0.89 


0.46 


1.14 


0,52 


1.13 


0.54 


1.12 


0.56 


1,11 


0.58 
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—Horizonlal diglanca and ekoations from etadia readingt — Coatinued. 



Minut««. 


^. 


2»°. 


- 1 


Hortwin- 


Difference 


Horlion- 


Dlflerence 


Horizon. 






taldia- 


ttons. 


MldlB- 
tances. 






"'titr- 





77.96 


41.45 


76.50 


42.40 


75.00 


43.30 


a 


77.91 


41.48 


76.45 


42.43 


74.95 


43.33 


4 


77.86 


41.52 


76.40 


42.46 


74.90 


43.36 


6 


77.81 


41.55 


76.55 


42.49 


74.85 


43.39 


S 


77.77 


41.58 


76.30 


42.53 


74.80 


43.42 


10 


77.72 


41.61 


76.25 


42.56 


74.76 


43.46 


12 


77.67 


41.65 


76.20 


42.59 


74.70 


43.47 


14 


77.62 


41.68 


76.16 


42.62 


74.66 


43.60 


16 


77.67 


41.71 


76.10 


42.65 


74.60 


43.53 


18 


77.52 


41.74 


76.06 


42.68 


74.65 


43.56 


20 


77.48 


41.77 


76.00 


42.71 


74.49 


43.59 


22 


77.42 


41.81 


76.95 


42.74 


74.44 


43.62 


24 


77.38 


41.84 


75.90 


42.77 


74.39 


43.65 


26 


77.33 


41.87 


75.86 


42.80 


74.34 


43.67 


28 


77.28 


41.90 


75.80 


42.83 


74.29 


43.70 


30 


77.23 


41,93 


75.75 


42.86 


74.24 


4S.73 


32 


77.18 


41.97 


75.70 


42.89 


74.19 


43.76 


34 


77.13 


42.00 


75.66 


42.92 


74.14 


43.79 


36 


77.09 


42.03 


76.60 


42.95 


74.09 


43.82 


38 


77.04 


42.06 


75.55 


42.98 


74.04 


43.84 


40 


76.99 


42.09 


76.50 


43.01 


73.99 


43.87 


42 


76.94 


42.12 


75.45 


43.04 


73.93 


43.90 


44 


76.89 


42. 15 


75.40 


43.07 


73.88 


43.93 


46 


76.84 


42.19 


73.36 


43.10 


73.83 


43.96 


48 


76.79 


42.22 


75.30 


43.13 


73.78 


43.98 


50 


76.74 


42.25 


76.26 


43.16 


73.73 


44.01 


52 


76.69 


42.28 


75.20 


43.18 


73.68 


44.04 


54 


76.64 


42.31 


76.16 


43.21 


73.63 


44.07 


56 


76.59 


42.34 


75.10 


43.24 


73.58 


44.09 


58 


76.55 


42.37 


75.05 


43.27 


73.52 


44.12 


60 
(=0. 75 
c=1.00 
c=1.25 


76.50 


42.40 


76.00 


43.30 


73.47 


44.15 


0.66 


0.36 


0.65 


0.37 


0.65 


0.38 


0.88 


0.48 


0.87 


0.49 


0.86 


0.61 


1.10 


0.60 


1.00 


0.62 


1.08 


0.64 
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Table 29. — For converting metric into United States measures. 



LINEAR. 



Meters. 


Inches. 


Meters 


Feet. 


Meters. 


Yards. 


Kilo- 
meters. 


Miles. 


1 


39. 3700 


1 


3. 280833 


1 


1. 093611 


1 


0. 62137 


2 


78. 7400 


2 


6. 561667 


2 


2. 187222 


2 


1. 24274 


3 


118. 1100 


3 


9.842500 


3 


3. 280833 


3 


" . 86411 


4 


157. 4800 


4 


13. 123333 


4 


4.374444 


4 


2.48548 


5 


196.8500 


5 


16. 404166 


5 


5.468056 


5 


3.10685 


6 


236.2200 


6 


19. 685000 


3 


6. 561667 


6 


3. 72822 


7 


275. 5900 


7 


22. 965833 


7 


7. 655278 


7 


4. 34959 


8 


314.9600. 


8 


26.246666 


8 


8. 748889 


8 


4. 97096 


9 


354.3300 


9 


29. 527500 


9 


9.842500 


9 


5. 59233 



SQUARE. 



Square 
centi- 
meters. 


Square 
inches. 


Square 
meters. 


Square 
feet. 


Square 
meters. 


Square 
yards. 


Hec- 
tares. 


Acres. 


1 


0.1550 


1 


10. 764 


1 


1.196 


1 


2.471 


2 


0.3100 


2 ' 


21. 528 


2 


2.392 


2 


4.942 


3 


0.4650 


3 


32. 292 


3 


3.588 


3 


7.413 


4 ^ 


0.6200 


4 


43.055 . 


4 


4.784 


4 


9.884 


5 


0.7750 


5 


53. 819 


5 


5.980 


5 


12.365 


6 


0.9300 


6 


64.583 


6 


7.176 


6 


14. 826 


7 


1.0850 


7 


75.347 


7 


8.372 


7 


17.297 


8 


1.2400 


8 


86.111 


8 


9.568 


8 


19. 768 


9 


1.3950 


9 


96.875 


9 


10.764 


9 


22. 239 

1 
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Table 3C 


— J^ 










LINEAR. 








lDCh« 


Mim- 


Feet. 


Meteis. 


Yards. 


Meters. 


"'"«■ mete™. 


1 


25.4001 


1 


0.304801 


1 


0. 914402 


I 


1.60935 


2 


50.8001 


2 


0.609601 


2 


1.828804 


2 


3.21869 


3 


76.2002 


3 


0.914402 


3 


2. 743205 


3 


4.82804 


4 


101.6002 


4 


1.219202 


4 


3.657607 


4 


6.43739 


5 


127.0003 


5 


1.524003 


5 


4. 572009 


5 


8.04674 


6 


152.4003 


6 


1,828804 


6 


5.486411 


6 


9.65608 


7 


177.8004 


7 


2.133604 


7 


6.400813 


7 " 


11.26543 


S 


203.2004 


S 


2,438405 


8 


7. 315215 


8 


12. 87478 


9 


2S8.6005 


9 


2.743205 


9 


8. 229616 


9 


14.48412 



^ 








SQUARE. 








Bqaaie 
lachea. 


mSE 


^X 


H 


Square 
yanla. 


Square 


.„« 


Hec- 


I 


6.452 


1 


9.290 


1 


0.836 


1 


0.4047 


M^B ' 


12.003 


2 


18.581 


2 


■ 1.672 


2 


0.8094 


^V '■• 


!1». 355 


3 


27. 871 


3 


2.50H 


3 


1. 2141 


^V ' 


25. M07 


4 


37, 161 


4 


3.344 


4 


1.6187 




;!2. 258 


5 


46.452 


5 


4.181 


5 


2.0234 ' 


A 1 


:W. 710 


6 


55. 742 


6 


5.017 


6 


2.4281 


A 


^ 


4.'^. 1111 
-il.(il:l 


8 


65.032 
74.323 


8 


5.85;l 
6.689 


8 


2.8328 
3. 2375 


S 


^ 


.58. IMiS 


9 


83.613 


9 


7,525 


9 


3.6422 
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Table 31.— For 



The value adopted for the meter is 39.3700 inches. Dbtances 
between triangulation stations are given in logarithms of meters, but 
for general use distances in miles are most frequently desired. 

The following examples illustrate use of the table: 

To find the number of milee corresponding to loj;. distance in metera 4. 56867 

Next lower log. in table is for 23.00 mile« 4. 56838 

Difference 19 

Correeponding to tabular difference for 0.01 mile. 
Hence distance required ia 23.01 miles. 

For distances less than 10 miles proceed as above; first adding 1 to 
the characteristic of the given logarithm and afterwards dividing the 
corresponding number of miles by 10. Example: 

Having given the log. 3.84062, which ia less than any givtn in 
the table, and therefore for a distance less than 10 miles, adflitig 
1 to the characteristic of the logarithm gives 4.84062, which tor- 
responds to a distance of 43.05 miles. Hence the distance sought is 
43.05 

--=4.305 miles. 
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To. 



(Ada.) 

of miles to log. of metera 1 i 3. 20664SI 

of yards to li^. of meters 9. 9(ill37 

of feet to log. of meters 9. 48401&k 

of inches to log, of meters 8. 404iW46 

of meters to log. of miles 6.7933508 

of meters to l(^. of yards 0. 038867 

of meters to log. of feet 0.51598' 

of meters t« log. of inches 1. 5Pr)l(i! 

Tablb 31. — For inlerconversion of miUe and logarUkms of laetera. 

[frepared by 8. S. Gaunelt.] 



«"- i-..-..,rM^f: 


Mile,, 


-^-—■"oV^Jtl: 


„„... 


Log.mele™, 


r™';i?: 


10.W 


4. 20665 ■ 4;j 


10,50 


4.22784 


41 


11.00 


4.24804 


:v.t 


.05 


4.20882 


.55 


4.22990 




.05 


4. 25001 1 




4. 21097 


.60 


4.23196 






4.25197 




.15 


4. 21312 


.66 


4.23400 




,16 


4.25393 




.20 


4.21526 1 42 


.70 


4.23603 




.20 


4. 25587 




.25 


4.21737 


,75 


4,23806 


40 


.25 


4. 25780 




.30 


4,21949 1 


.80 


4.24007 




.30 


4. 25973 


38 


.35 


4.22159 : 


.85 


4. 24208 




.35 


4,26165 




.40 


4.22368 


.90 


4.24408 




.40 


4,26355 




.45 


4. 22577 41 


.95 


4,24606 




.45 


4.26545 





12 GEOOBAFHIO TABLES AND FOBUUI-AS. 

Table 31. — For inlerconvernon of mUa and logarUkms of m^era — Continned. 



Hilcs. 


— 


S'Jai: 


Miles. 


Ltw.meleni. 


T^%: 


Miles. 


Log. mew™. 


Dlfl.Ios. 

.Olmul. 


11.50 


4. Z6735 


38 1 14. OO 


4. 36278 


31 


16.50 


4.42413 


26 


.55 


4.26923 


.0.5 


4.35433 




.55 


4.42545 




.60 


4.27111 


37 1 .10 


4.36687 




.60 


4.42676 




.65 


4. 27298 


.15 


4. 35741 




.65 


4.42806 




.70 


4.27484 


.20 


4.35894 




.70 


4. 42937 




.75 


4.27668 




.25 


4.36047 


30 


.75 


4.43067 




.80 


4.27853 




.30 


4.36199 




.80 


4.43196 




.85 


4.28037 


.35 


4.36350 




.85 


4.43325 




.90 


4.2S220 


36 .40 


4.36501 




.90 


4.43454 




.95 


4. 28402 


.45 


4.36652 




.95 


4.43582 




12.00 


4.28683 


.50 


4.36802 




17.00 


4.43710 


25 


.05 


4.28764 


.55 


4.36961 




.05 


4.43837 




.10 


4.28944 


.60 


4. 37100 




.10 


4.43964 




.15 


4. 29123 




.65 


4. 37249 




.15 


4.44091 




.20 


4.29301 




.70 


4.37397 


29 


.20 


4. 44218 




.25 


4.29479 


35 


.75 


4.37544 




.25 


4.44344 




.30 


4.29656 




.SO 


4.37691 




.30 


4. 44470 




.35 


4.29832 




.85 


4.37838 




.35 


4. 44595 




.40 


4.30007 




.90 


4.37984 




.40 


4.44720 




,45 


4. 30182 




.96 


4.38129 




.45 


4.44845 




.50 


4.30366 




15.00 


4.38274 




.60 


4.44969 




.55 


4.30529 




.05 


4.38419 




.66 


4.45093 




.60 


4. 3070Z 


34 


.10 


4.38563 




.60 


4. 46216 




.66 


4.30874 




.15 


4.38706 




.65 


4.46339 




.70 


4.81046 




.20 


4.38849 




.70 


4.45462 




.75 


4. 31216 




.25 


4.38992 


28 


-.75 


4.45585 


24 


.80 


4.31386 




.30 


4.39134 




.80 


4. 45707 




.65 


4.31565 




.35 


4.39276 




.86 


4.45829 




.90 


4. 31724 




.40 


4.39417 




.90 


4.45950 




.95 


4. 31892 


33 


.45 


4.39558 




.95 


4.46071 




13.00 


4.32059 




.50 


4.39698 




18.00 


4.46192 




.05 


4. 32226 




.55 


4.39838 




.06 


4.46313 




.10 


4.32392 


.60 


4.39977 




.10 


4.46433 




.15 


4.32558 


.65 


4.40116 




.15 


4.46663 




.20 


4.32722 




.70 


4.40266 




.20 


4.46672 




.25 


4.32887 




.75 


4.40393 




.26 


4. 46791 




.30 


4.33(B0 




.80 


4.40531 


27 


.30 


4. 46910 




.35 


4. 33213 


32 


.85 


4.40668 




.35 


4.47029 




.40 


4.33376 




.90 


4.40805 




.40 


4. 47147 




.45 


- 4. 33537 




.95 


4.40941 




.45 


4.47266 


23 


.50 


4. 33898 




16.00 


4. 41077 




.60 


4. 47382 




.55 


4.33859 




.05 


4.41213 




.65 


4.47499 




.60 


4. 34019 




.10 


4.41348 




.60 


4. 47616 




.65 


4.S4178 




.15 


4. 41482 




.66 


4.47733 




.70 


4.34337 




.20 


4.41616 




.70 


4. 47849 




.75 


4. 34495 




.25 


4. 41750 




.75 


4.47965 




.80 


4.34653 


31 


.30 


4.41884 




.80 


4.48061 




.85 


4.34810 




.35 


4. 42017 


26 


.85 


4.48196 




.90 


4.34966 




.40 


4. 42149 




.90 


4.48311 , 


.95 


4.36122 




.46 


4.42282 




.95 


4.48426 
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Table 31. — For interconvernion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf. log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf. log. 
.01 mile. 


19.00 


4.48540 


23 


21.50 


4.53909 


20 


24.00 


4.58686 


18 


.05 


4.48654 




.55 


4. 54010 




.05 


4. 58777 




.10 


4. 48768 




.60 


4. 54110 




.10 


4. 58867 




.15 


4. 48882 




.65 


4. 54211 




.15 


4. 58957 




.20 


4. 48995 




.70 


4. 54311 




.20 


4.59047 




.25 


4. 49108 




.75 


4.54411 




.25 


4. 59136 




.30 


4. 49221 


22 


.80 


4.54511 




.30 


4. 59226 




.35 


4. 49333 




.85 


4. 54610 




.35 


4. 59315 




.40 


4.49445 




.90 


4.54709 




.40 


4. 59404 




.45 


4. 49557 




.95 


4. 54808 




.45 


4. 59493 




.50 


4.49669 




22.00 


4.54907 




.50 


4. 59582 




.55 


4. 49780 




.05 


4.55006 




.55 


4. 59670 




.60 


4. 49891 




.10 


4. 55104 




.60 


4. 59759 




.65 


4.50001 




.15 


4.55202 




.65 


4. 59847 




.70 


4. 50112 




.20 


4.55300 




.70 


4.59935 




.75 


4. 50222 




.25 


4. 55398 


19 


.75 


4.60023 




.80 


4.50332 




.30 


4.55495 




.80 


4. 60110 




.85 


4.50441 




.35 


4. 55593 




.85 


4. 60198 




.90 


4.50550 




.40 


4.55690 




.90 


4.60285 


17 


.95 


4.50659 




.45 


4. 55787 




.95 


4. 60372 




20.00 


4.50768 




.50 


4. 55883 




25.00 


4.60459 




.05 


4. 50876 




.55 


4. 55980 




.05 


4.60546 




.10 


4.50985 




.60 


4.56076 




.10 


4.60632 




.15 


4. 51093 




.65 


4. 56172 




.15 


4. 60719 




.20 


4. 51200 




.70 


4. 56268 




.20 


4.60805 




.25 


4.51308 


21 


.75 


4.56363 




.25 


4. 60801 




.30 


4. 51415 




.80 


4.56459 




.30 


4.60977 




.35 


4. 51521 




• .85 


4.56554 




.35 


4. 61063 




.40 


4. 51628 




.90 


4.56649 




.40 


4. 61148 




.45 


4. 51734 




.95 


4. 56743 




.45 


4. 61234 




.50 


4.51840 




23.00 


4.56838 




.50 


4. 6131^ 




.55 


4. 51946 


• 


.05 


4. 56932 




.55 


4. 61404 




.60 


4. 52052 




.10 


4. 57026 




.60 


4. 61489 




.65 


4. 52157 




.15 


4. 57120 




.65 


4. 61574 




.70 


4. 52262 




.20 


4. 57214 




.70 


4. 61658 




.75 


4. 52367 




.25 


4. 57307 


i 


.75 


4. 61743 




.80 


4. 52471 




.30 


4. 57401 


j 

1 


.80 


4. 61827 




.85 


4. 52576 




.35 


4. 57494 


1 


.85 


4. 61911 


1 


.90 


4.52680 




.40 


4. 57587 


18 


.90 


4. 61995 




.95 


4. 52783 




.45 


4. 57679 




.95 


4. 62079 




21.00 


4. 52887 




.50 


4. 57772 




26.00 


4. 62162 




.05 


4.52990 




.55 


4. 57864 




.05 


4.62246 




.10 


4.53093 




.60 


4. 57956 




.10 


4. 62329 




.15 


4. 53196 




.65 


4. 58048 




.15 


4. 62412 




.20 


4.53299 


20 


.70 


4. 58140 




.20 


4. 62495 




.25 


4.53401 




.75 


4. 58231 




.25 


4. 62578 


• 


.30 


4.53503 




.80 


4. 58323 




.30 


4. 62661 


16 


.35 


4.53605 




.85 


4. 58414 




.35 


4. 62743 




.40 


4. 53706 




.90 


4.58505 




.40 


4. 62825 




.45 


4.53808 




.95 


4. 58596 




.45 


4.62908 
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Table 31.— i^or interconvereum of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf.log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf.log. 
.01 mile. 


26.50 


4.62990 


16 


29.00 


4.66905 


15 


31.50 


4. 70496 


14 


.55 


4. 63071 




.05 


4. 66980 




.55 


4. 70565 




.60 


4. 63153 




.10 


4. 67054 




.60 


4.70634 




.65 


4. 63235 




.15 


4. 67129 ^ 




.65 


4. 70702 




.70 


4. 63316 




.20 


4. 67203 




.70 


4. 70771 




.75 


4. 63397 




.25 


4. 67278 


. 


.75 


4. 70839 




.80 


4.63479 




.30 


4. 67352 




.80 


4.70908 




.85 


4. 63559 




.35 


4. 67426 




.85 


4. 70976 




.90 


4. 63640 




.40 


4. 67500 




.90 


4. 71044 




.95 


4. 63721 




.45 


4. 67573 




.95 


•4. 71112 




27.00 


4. 63801 




.50 


4. 67647 


% 


32.00 


4.71180 




.05 


4. 63882 




.55 


4. 67721 




.06 


4. 71248 




.10 


4. 63962 




.60 


4. 67794 




.10 


4. 71315 




.15 


4.64042 




.65 


4. 67867 




.15 


4. 71383 




.20 


4. 64122 




.70 


4. 67941 




.20 


4. 71461 


13 


.25 


4.64202 




.75 


4. 68014 




.25 


4. 71618 




.30 


4. 64281 




.80 


4. 68087 




.30 


4. 71686 




.35 


4. 64361 




.85 


4. 68159 




.35 


4. 71662 




.40 


4.64440 




.90 


4. 68232 




.40 


4. 71719 




.45 


4. 64519 




.95 


4.68305 




.45 


4. 71787 




.50 


4.64598 




30.00 


4. 68377 


14 


.50 


4. 71863 




.55 


4. 64677 




.05 


4. 68449 




.55 


4. 71920 




.60 


4. 64756 




.10 


4.68522 




.60 


4. 71987 




.65 


4. 64835 




.15 


4. 68594 




.66 


4. 72063 




.70 


4. 64913 




.20 


4.68666 




.70 


4. 72120 




.75 


4.64991 




.25 


4. 68737 




.75 


4. 72186 




.80 


4.65069 




.30 


4.68809 




.80 


4. 72252 




.85 


4. 65147 




.35 


4. 68881 


• 


.86 


4. 72319 




.90 


4. 65225 




.40 


4. 68952 




.90 


4. 72386 




.95 


4.65303 




.45 


4. 69024 




.95 


4. 72451 




28.00 


' 4. 66381 


15 


.50 


4.69095 




33.00 


4. 72616 




.05 


4.65458 




.55 


4. 69166 




.05 


4. 72582 




.10 


4.65536 




.60 


4. 69237 




.10 


4. 72648 




.15 


4. 65613 




.65 


4. 69308 




.16 


4. 72713 




.20 


4. 65690 




.70 


4. 69379 




.20 


4. 72779 




.25 


4. 65767 




.75 


4. 69449 




.25 


4. 72844 




.30 


4.65844 




.80 


4. 69520 




.30 


4.72909 




• .35 


4. 65920 




.85 


4. 69590 




.36 


4. 72976 




.40 


4. 65997 




.90 


4. 69661 




.40 


4. 73040 




.45 


4. 66073 




.95 


4. 69731 




.45 


4. 73106 




.50 


4. 66149 




31.00 


4. 69801 




.50 


4. 73169 




.55 


4. 66226 




.05 


4. 69871 




.55 


4. 73234 




.60 


4. 66302 




.10 


4. 69941 




.60 


4.73299 




.65 


4. 66377 


• 


.15 


4. 70011 




.65 


4. 73363 




.70 


4.66453 




.20 


4. 70081 




.70 


4. 73428 




.75 


4.66529 




.25 


4. 70150 




.75 


4. 73492 


•v 


.80 


4.66604 




.30 


4. 70219 




.80 


4. 73657 




.85 


4.66680 




.35 


4. 70289 




.85 


4. 73621 




.90 


4. 66755 




.40 


4. 70358 




.90 


4.73686 




.95 


4. 66830 




.45 


4. 70427 




.95 


4.73749 : 



GEOGRAPHIC TABLES AND FORMULAS. 



305 



Table 31. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf. log. 
.01 mile. 


34.00 


► 4.73813 


13 


36.50 


4. 76894 


12 


39.00 


4. 79771 


11 


' .05 


4. 73877 




.55 


4. 76954 




.05 


4. 79727 




.10 


4. 73940 




.60 


4. 77013 




.10 


4. 79883 




.15 


4. 74004 




.65 


4. 77072 




.15 


4. 79938 


• 


.20 


4. 74068 




.70 


4. 77132 




.20 


4.79994 




.25 


4. 74131 




.75 


4. 77191 




.25 


4.80049 




.30 


4. 74194 




.80 


4. 77250 




.30 


4. 80104 




.35 


4. 74258 




.85 


4. 77309 




.35 


4. 80159 




.40 


4. 74321 




.90 


4. 77368 




.40 


4. 80215 




.45 


4. 74384 




.95 


4. 77426 




.45 


4. 80270 




.50 


4.74447 




37.00 


4. 77485 




.50 


4. 80325 




.55 


4. 74510 




.05 


4. 77544 




.55 


4. 80380 




.60 


4. 74573 




.10 


4. 77602 




.60 


4. 80435 




.65 


4. 74635 




.15 


4. 77661 




.65 


4.80480 




.70 


4. 74698 




.20 


4. 77719 




.70 


4.80544 




.75 


4. 74761 


12 


.25 


4. 77778 




.75 


4. 80599 




.80 


4. 74823 




.30 


4. 77836 




■ .80 


4. 80653 




.85 


4. 74885 




.35 


4. 77894 




.85 


4. 80708 




.90 


4. 74947 




.40 


4. 77952 




.90 


4. 80762 


. 


.95 


4. 75010 




.45 


4. 78010 




.95 


4.80817 




35.00 


4. 75072 


* 


.50 


4. 78068 




40.00 


4. 80871 




.05 


4. 75134 




.55 


4. 78126 




.05 


4. 80925 . 




.10 


4. 75196 




.60 


4. 78184 




.10 


4. 80979 




.15 


4. 75257 




.65 


4. 78241 


- 


.15 


4. 81034 




.20 


4. 75319 




.70 


4. 78299 




.20 


4. 81088 




.25 


4. 75381 




.75 


4.78357 




.25 


4. 81142 




.30 


4.75443 




.80 


4. 78414 




.30 


4. 81195 




.35 


4. 75504 




.85 


4. 78472 




.35 


4. 81249 




.40 


4. 75565 




.90 


4.78529 




.40 


4. 81303 




.45 


4. 75627 




.95 


4. 78586 




.45 


4. 81357 




.50 


4. 75688 




38.00 


4. 78643 




.50 


4. 81411 




.55 


4. 75749 


• 


.05 


4. 78701 


11 


.55 


4. 81464 




.60 


4. 75810 




.10 


4. 78758 




.60 


4. 81518 




.65 


4. 75871 




.15 


4. 78815 




.65 


4. 81571 




.70 


4. 75932 




.20 


4. 78871 




.70 


4. 81624 




.75 


4. 75993 




.25 


4. 78928 




.75 


4. 81677 




.80 


4. 76053 




.30 


4. 78985 




.80 


4. 81731 




.85 


4. 76114 




.35 


4. 79041 




.85 


4. 81784 




.90 


4. 76174 




.40 


4. 79098 




.90 


4. 81837 




.95 


.4. 76235 




.45 


4. 79155 




.95 


4. 81890 




36.00 


4. 76295 




.50 


4. 79211 




41.00 


4. 81943 




.05 


4. 76355 




.55 


4. 79267 




' .05 


4. 81996 




.10 


4. 76416 




.60 


4. 79324 




.10 


4. 82049 


. 


.15 


4. 76476 




.65 


4. 79380 




.15 


4.82102 




.20 


4. 76536 




.70 


4. 79436 




.20 


4. 82155 




.25 


4. 76596 




.75 


4. 79592 




.25 


4. 82207 




.30 


4. 76656 




.80 


4. 79548 




.30 


4. 82260 




.35 


4. 76715 




.85 


4.79604 




.35 


4. 82313 


10 


.40 


4. 76775 




.90 


4. 79660 




.40 


4. 82365 




.45 


4.76835 




.95 


4. 79716 




.45 


4. 82417 





1 
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Tablb 31. — For interoonversion of miles and logarithms of meters — Continued. 



utiles. 


Log. meters. 


Die. log. 
.01 mile. 


Miles. 


Log. meters. 


DiflE. log. 
.01 mile. 


Miles. 


Log. meteins. 


Diff. log. 
.01 mile. 


41.50 


4. 82470 


10 


44.00 


4. 85010 


10 


46.50 


4. 87410^ 


9 


.56 


4. 82522 




.05 


4.85060 




.55 


4. 87457 


• 


.60 


4. 82574 




.10 


4.85109 




.60 


4.87504 




.65 


4. 82627 




.15 


4. 85158 


. 


.65 


4. 87550 




.70 

• 


4. 82679 




.20 


4. 85207 




.70 


4. 87597 




.75 


4. 82731 




.25 


4. 85256 




.75 


4.87643 




.80 


4. 82783 




.30 


4. 85305 




.80 


4. 87690 




.85 


4. 82835 




.35 


4. 85354 




.85 


4. 87736 




.90 


4. 82886 




.40 


4.85403 




.90 


4. 87782 




.95 


4.82938' 




.45 


4.85452 




.95 


4. 87829 




42.00 


4.82990 




.50 


4.85501 




47.00 


4. 87875 




.05 


4.83042 




.55 


4. 85550 




.05 


- 4. 87921 




.10 


4. 83093 




.60 


4. 85599 




.10 


4. 87967 




.15 


4. 83145 




.65 


4. 85647 




.15 


4. 88013 




.20 


4. 83196 




.70 


4.85696 




.20 


4. 88059 




.25 


4. 83248 




.75 


4.85744 




.25 


4. 88105* 




.30 


4.83299 




.80 


4. 85793 




.30 


4. 88151 




.35 


4. 83350 




.85 


4. 85841 




.35 


4. 88197 




. .40 


4. 83402 




.90 


4. 85890 




.40 


4. 88243 




.45 


4. 83453 




.95 


4. 85938 




.45 


4. 88289 




.50 


4.83504 




45.00 


4. 85986 




.50 


4.88334' 




.55 


4. 83555 




.05 


4. 86035 




.55 


4. 88380 




.60 


4.83606 




.10 


4.86083 




.60 


4. 88326 




.65 


4. 83657 




.15 


4. 86131 




.65 


4. 88471 




.70 


4. 83708 




.20 


4. 86179 




.70 


4. 88517 




.75 


4. 83759 




.25 


4. 86227 




.75 


4. 88562 




.80 


4. 83809 




.30 


4. 86275 




.80 


4.88608 




.85 


4.83860 




.35 


4. 86323 




.85 


4.88653 




.90 


4. 83911 




.40 


4.86371 




.90 


4. 88699 




.95 


4.83961 




.45 


4. 86418 




.95 


4. 88744 




43.00 


4. 84012 




.60 


4.86466 


• 


48.00 


4. 88789 




.05 


4.84062 




.55 


4. 86514 




.05 


4.88834 




.10 


4. 84113 




.60 


4. 86561 




.10 


4. 88879 




.15 


4.84163 




.65 


4. 86609 




.15 


4. 88925 




.20 


4. 84213 




.70 


4. 86657 




.20 


4. 88970 




.25 


4.84264 




.75 


4. 86704 




.25 


4. 89015 




.30 


4. 84314 




.80 


4. 86751 




.30 


4.89060 




.35 


4.84364 




.85 


4. 86799 


' 


. .35 


4. 89105 




.40 


4.84414 




.90 


4. 86846 




.40 


4. 89149 




.45 


4.84464 




.95 


4.86894 




.45 


4. 89194 




.50 


4. 84514 




46.00 


4. 86941 


9 


.50 


4. 89239 




.55 


4.84564 




.05 


4. 86988 




.55 


4. 89284 




.60 


4. 84614 




.10 


4. 87035 




.60 


4. 89329 




.65 


4.84663 




.15- 


4. 87082 




.65 


4. 89373 




.70 


4. 84713 




.20 


4. 87129 




.70 


4. 89418 




.75 


4.84763 




.25 


4. 87176 




.75 


4. 89462 




.80 


4. 84812 




.30 


4. 87223 




.80 


4. 89507 




.85 


4. 84862 




.35 


4. 87270 




.85 


4. 89551 




.90 


4. 84911 




.40 


4. 87317 




.90 


4. 89596 




.95 


4. 84961 




.45 


4. 87364 




.95 


4.89640 
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Table 31. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


1 
Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diflf.log. 
.01 mile. 


49.00 


4.89685 


9 


51.50 


4.91846 


8 


54.00 


4.93904 


8 


.05 


4. 89729 




.55 


4. 91888 


• 


.05 


4. 93945 




.10 


4. 89773 




.60 


4. 91930 




.10 


4. 93985 




.15 


4. 89817 




.65 


4. 91972 




.15 


4.94025 




.20 


4. 89861 




.70 


4. 92014 




.20 


4.94065 




.25 


4.89906 




.75 


4. 92056 




.25 


4.94105 




.30 


4. 89950 




.80 


4. 92098 




.30 


4. 94145 




.35 


4.89994 




.85 


4. 92140 




.35 


4.94185 




.40 


4. 90038 




.90 


4. 92182 




.40 


4. 94225 




.45 


4.90082 




.95 


4. 92224 




.45 


4. 94265 




.50 


4. 90125 




52.00 


4. 92265 




.50 


4. 94305 




.55 


4. 90169 




.05 


4. 92307 




.55 


4. 94345 




.60 


4. 90213 




.10 


4. 92349 




.60 


4. 94384 




.65 


4. 90257 




.15 


4. 92390 




.65 


4. 94424 




.70 


4. 90301 




.20 


4.92432 




.70 


4.94464 




.75 


4.90344 




.25 


4. 92474 




.75 


4.94503 




.80 


4. 90388 




:30 


4. 92515 




.80 


4. 94543 




.85 


4. 90431 




.35 


4. 92557 




.85 


4. 94583 




.90 


4. 90475 




.40 


4. 92598 




.90 


4. 94622 




.95 


4. 90519 




.45 


4. 92639 




.95 


4. 94662 




50.00 


4.90562 




.50 


4. 92681 




55.00 


4. 94701 


• 


.05 


4.90605 




.55 


4. 92722 




.05 


4. 94741 




.10 


4.90649 




.60 


4. 92764 




.10 


4. 94780 




.15 


4.90692 




.65 


4. 92805 




.15 


4. 94820 




.20 


4.90735 




.70 


4. 92846 




.20 


4. 94859 




.25 


4. 90779 




.75 


4. 92887 




.25 


4. 94898 


, 


.30 


4. 90822 




.80 


4. 92928 




.30 


4. 94937 




.35 


4.90865 




.85 


4. 92969 




.35 


4. 94977 




.40 


4.90908 




.90 


4. 93011 




.40 


4. 95016 




,45 


4.90951 




.95 


4. 93052 




.45 


4. 95055 




.50 


4.90994 




53.00 


4.93093 




.50 


4. 95094 




.55 


4. 91037 




.05 


4. 93133 




.55 


4. 95133 




'.60 


4. 91080 




.10 


4. 93175 




.60 


4. 95172 




.65 


4. 91123 




.15 


4. 93215 




.65 


4. 95212 




.70 


4. 91166 




.20 


4. 93256 




.70 


4. 95251 




.75 


4.91209 




.25 


4. 93297 




.75 


4. 95289 




.80 


4. 91251 




.30 


4. 93338 




.80 


4. 95328 




.85 


4. 91294 




.35 


4. 93378 




.85 


4. 95367 




, .90 


4.91337 




.40 


4. 93419 




.90 


4.95406 




.95 


4. 91379 




.45 


4. 93460 




.95 


4.95445 




51.00 


4. 91422 




.50 


4.93500 




56.00 


4. 95484 




.05 


4. 91465 




.55 


4.93541 




.05 


4. 95523 




.10 


4. 91507 




.60 


4. 93581 




.10 


4. 95561 


* 


.15 


4.91550 




.65 


4. 93622 




.15 


4.95600 




.20 


4. 91592 




.70 


4. 93662 




.20 


4. 95639 




.25 


4.91634 




.75 


4. 93703 




.25 


4. 95677 




.30 


4. 91677 


8 


.80 


4. 93743 




.30 


4. 95716 


• 


.35 


4. 91719 




.85 


4. 93784 




.35 


4. 95754 




.40 


4. 91761 




.90 


4. 93824 




.40 


4. 95793 




.45 


4. 91803 




.95 


4.93864 

k 




.45 


4. 95831 
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Table 31. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


1 

Miles. 


Log. meters. 


Diflf.log. 
.01 mile. 


56.50 


4. 95870 


8 


59.00 


4. 97750 


7 


61.50 


4.99553 


7 


.55 


4. 95908 




.05 


4. 97787 




.55 


4. 99588 




.60 


4. 95947 




.10 


4. 97824 




.60 


4. 99623 




.65 


4. 95985 




.15 


4. 97861 




.65 


4. 99658 




.70 


4. 96023 




.20 


4. 97897 




.70 


4. 99693 




.75 


4.96062 




.25 


4. 97934 




.75 


4. 99729 




.80 


4.96100 




.30 


4. 97971 




.80 


4. 99764 




.85 


4. 96138 




.35 


4. 98007 




.85 


4. 99799 




.90 


4. 96176 




.40 


4.98044 




.90 


4.99834 




.95 


4. 96214 




.45 


4. 98080 




.95 


4. 99869 




57.00 


4. 96253 




.50 


4.98117 




62.00 


4.99904 




.05 


4. 96291 




.55 


4. 98153 




.05 


4. 99939 




.10 


4.96329 




.60 


4. 98190 




.10 


4. 99974 




.15 


4. 96367 




.65 


4. 98226 




.15 


5.00009 




.20 


4.96405 




.70 


4. 98262 




.20 


5.00044 




.25 


4.96443 




.75 


4. 98299 




.25 


5.00079 




.30 


4. 96481 




.80 


4. 98335 




.30 


5. 00114 




.35 


4. 96518 




.85 


4. 98371 




.35 


5.00149 




.40 


4. 96556 




.90 


4. 98408 




.40 


5. 00183 




.45 


4. 96594 




.95 


4.98444 




.45 


5. 00218 




.50 


4. 96632 




60.00 


4. 98480 




.50 


5. 00253 




.55 


4. 96669 




.05 


4. 98516 




.55 


5. 00288 




.60 


4. 96707 




.10 


4. 98552 




.60 


5. 00322 




.65 


4. 96745 




.15 


4. 98589 




.65 


5. 00357 


, 


.70 


4. 96783 




.20 


4. 98625 




.70 


5. 00392 




.75 


4. 96820 




.25 


4. 98661 




.75 


5.00426 




.80 


4. 96858 


7 


.30 


4. 986?7 




.80 


5.00461 




.85 


4. 96895 




.35 


4. 98733 




.85 


5.00495 




.90 


4. 96933 




.40 


4. 98769 




.90 


5. 00530 




.95 


4. 96970 




.45 


4. 98805 




.95 


5. 00565 




58.00 


4. 97008 




.50 


4.98841 




63.00 


5. 00599 


- 


.05 


4. 97045 




.55 


4. 98876 




.05 


5.00633 




.10 


4. 97083 




.60 


4. 98912 




.10 


5.00668 




.15 


4. 97120 




.65 


4. 98948 




.15 


5. 00702 




.20 


4. 97157 




.70 


4. 98984 




.20 


5. 00737 




.25 


4. 97195 




.75 


4. 99020 




.25 


5. 00771 




.30 


4. 97232 




.80 


4. 99055 




.30 


5.00805 




.35 


4. 97269 




.85 


4. 99091 




.35 


5. 00840 




.40 


4. 97306 




.90 


4. 99127 


. 


.40 


5. 00874 




.45 


4. 97343 




.95 


4. 99162 




.45 


5.00908 




.50 


4. 97381 




61.00 


4. 99198 


• 


.50 


5. 00942 




.55 


4. 97418 




.05 


4. 99234 




.55 


5.00977 




.60 


4. 97455 




.10 


4. 99269 




.60 


5. 01011 




.65 


4.^7492 


• 


.15 


4. 99305 




.65 


5.01045 




.70 


4. 97529 


■ 


.20 


4. 99340 


■ 


.70 


5. 01079 




.75 


4. 97566 




.25 


4. 99376 


• 


.75 


5. 01113 




.80 


4. 97603 




.30 


4. 99411 


• 


.80 


5. 01147 




.85 


4. 97640 




.35 


4. 99447 




.85 


5. 01181 




.90 


4. 97677 




.40 


4. 99482 




.90 


5. 01215 




.95 


4. 97713 




.45 


4. 99517 




.95 


5. 01249 
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Table 31. — For interconversion of miles and logarithms of meters — Continued. 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


64.00 


5. 01283 


7 


66.50 


5. 02947 


7 


69.00 


5.04550 


6 


.05 


5. 01317 




;55 


5. 02980 




.05 


5. 04581 




.10 


5. 01351 




.60 


5. 03012 




.10 


5. 04613 




.15 


5. 01385 




.65 


5. 03045 




.15 


5.04644 




.20 


5. 01419 




.70 


5, 03078 




.20 


5. 04676 




.25 


5. 01452 




.75 


5. 03110 




.25 


5. 04707 




.30 


5. 01486 




.80 


5.03143 




.30 


5. 04738 




.35 


5. 01520 




.85 


5. 03175 




.35 


5. 04770 




.40 


5. 01554 




.90 


5. 03208 




.40 


5. 04801 




.45 


5. 01587 




.95 


5. 03241 




.45 


5. 04832 




.50 


5. 01621 




67.00 


5. 03273 


6 


.50 


5. 04863 




.55 


5. 01655 




.05 


5. 03305 




.55 


5. 04895 




.60 


5. 01688 




.10 


5. 03337 




.60 


5. 04926 




.65 


5. 01722 




.15 


5. 03370 




.65 


5. 04957 




.70 


5. 01755 




.20 


5. 03402 




-.70 


5. 04988 




.75 


5. 01789 




.25 


5. 03434 




.75 


5. 05019 




.80 


5. 01823 




.30 


5. 03467 




.80 


5. 05051 




.85 


5. 01856 




.35 


5. 03499 




.85 


5. 05082 




.90 


5. 01889 




.40 


5. 03531 




.90 


5.05113 




.95 


5. 01923 




.45 


5. 03563 




.95 


5. 05144 




65.00 


5. 01956 




.50 


5. 03595 




70.00 


5. 05175 




.05 


5. 01990 




.55 


5. 03627 




.05 


5. 05206 




.10 


5. 02023 




.60 


5. 03660 




.10 


5. 05237 




.15 


5. 02056 




.65 


5. 03692 




.15 


5. 05268 




.20 


5.02090 




.70 


5. 03724 




.20 


5.05299 




.25 


5. 02123 




.75 


5. 03756 




.25 


5. 05330 




.30 


5. 02156 




.80 


5. 03788 




.30 


5. 05361 




.35 


5. 02190 




.85 


5. 03820 




.35 


5. 05391 




.40 


5. 02223 




.90 


5. 03852 




.40 


5. 05422 




.45 


5. 02256 




.95 


5. 03884 




.45 


5. 05453 




.50 


5. 02289 




68.00 


5. 03916 




.50 


5. 05484 




.55 


5. 02322 




.05 


5. 03948 




.55 


5. 05515 




.60 


5. 02355 




.10 


5. 03980 




.60 


5. 05545 




.65 


5. 02389 




.15 


5. 04012 




.65 


5. 05576 




.70 


5. 02421 




.20 


5.04043 




.70 


5. 05607 




.75 


5. 02455 




.25 


5. 04075 




.75 


5. 05538 




.80 


5. 02488 




.30 


5. 04107 




.80 


5. 05668 




.85 


5. 02521 




.35 


5. 04139 




.85 


5. 05699 




.90 


5. 02554 




.40 


5. 04171 




.90 


5. 05730 




.95 


5. 02587 




.45 


5. 04202 




.95 


5.05760 




66.00 


5. 02619 




.50 


5.04234 




71.00 


5. 06791 




.05 


5. 02652 




.55 


5.04266 




.05 


5. 05821 




.10 


5. 02685 




.60 


5. 04297 




.10 


5. 05852 




.15 


5. 02718 




.65 


5. 04329 




.15 


5. 05883 




.20 


5. 02751 




.70 


5. 04361 




.20 


5. 05913 




.25 


5. 02784 




.75 


5. 04392 




.25 


5. 05943 




.30 


5. 02816 




.80 


5. 04424 




.30 


5. 05974 




.35 


5. 02849 




.85 


5. 04455 




.35 


5.06004 




.40 


5. 02882 




.90 


5. 04487 




.40 


5.06036 




.45 


5. 02915 




.95 


5. 04518 




.45 


5.06066 


» 
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Table 31. — For irUerconversion of miles and logarithms of meters — Continued. 








Miles. 


Log. meters. 


Difl.log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Difl.log. 
.01 mile. 




71.50 


5.06096 


6 


74.00 


5. 07588 


6 


76.50 


5.09031 


6 




.55 


5.06126 




.05 


5. 07617 




.55 


5.09059 






.60 


5. 06156 




.10 


5. 07647 




.60 


5.09088 






.65 


5. 06187 




.15 


5. 07676 




.65 


5. 09117 






.70 


5. 06217 




.20 


5. 07705 




.70 


5. 09145 






.75 


5. 06247 




.25 


5. 07735 




.75 


5. 09173 






.80 


5. 06277 




.30 


5. 07764 




.80 


5.09201 






.85 


5.06308 




.35 


5. 07793 




.85 


5.09229 






.90 


5. 06338 




.40 


5. 07822 




.90 


6. 09258 






.95 


5.06368 




.45 


5. 07851 




.95 


5. 09286 






72.00 


5.06398 




.50 


5. 07881 




77.00 


5. 09314 




• 


.05 


5.06428 




.55 


5. 07910 




.05 


6.09342 






.10 


5.06459 




.60 


5. 07939 




.10 


5. 09370 






.15 


5.06489 




.65 


5. 07968 




.15 


5.09399 






.20 


5.06519 




.70 


5. 07997 




.20 


5. 09427 






.25 


5.06549 




.75 


5. 08026 




.25 


5.09455 


• 




..30 


5.06579 




.80 


6. 08055 




.30 


5.09483 






.35 


5.06609 




.85 


5.08084 




.35 


6. 09511 






.40 


5.06639 




.90 


5.08113 




.40 


5. 09539 






.45 


5.06669 




.95 


5. 08142 




.45 


5. 09567 






.50 


5.06699 




75.00 


5. 08171 




.50 


5. 09595 






.55 


5.06729 




.05 


5. 08200 




.55 


5. 09623 






.60 


5. 06759 




.10 


5. 08229 




.60 


5. 09651 






.65 


5. 06789 




.15 


5. 08258 




.65 


5.09679 




^^^ 


.70 


5.06818 




.20 


6. 08287 




.70 


5. 09707 




^^^K 


.75 


5. 06848 




.25 


5. 08316 




.75 


5.09735 




^^^^^1 


.80 


5. 06878 




.30 


5. 08345 




.80 


5. 09763 




^^^^^v 


.85 


5.06908 




.35 


5. 08373 




.85 


5. 09791 




^^^^^r 


.90 


5. 06938 




.40 


5. 08402 




.90 


5. 09819 




l^^r 


.95 


5. 06967 




.45 


5. 08431 




.95 


5.09847 




2^^^ 


73.00 


5.06997 




.50 


5. 08460 




78.00 


5. 098'75 




1^^^^^^^ 


.05 


5. 07027 




.55 


5. 08488 




.05 


5.09902 




^^^^^^H. 


.10 


5. 07057 




.60 


5. 08517 




.10 


5.09930 




^H^^HV' 


.15 


5. 07086 




.65 


5. 08546 




.15 


5. 09958 




^^9B 


.20 


5. 07116 




.70 


5. 08575 




.20 


5.09986 




IlljV^f 


.25 


5. 07146 




.75 


5. 08603 




.25 


5. 10013 


• 


^^^^m/ 


.30 


5. 07175 




.80 


5. 08632 




.30 


5.10041 




^^^^F 


.35 


5. 07205 




.85 


5. 08661 




.35 


5.10069 




^^m^ 


.40 


5. 07235 




.90 


5. 08689 




.40 


5. 10097 




^^^^^R:-» 


.45 


5. 07264 




.95 


5. 08718 




.45 


5. 10124 




r 


.50 


5. 07294 




76.00 


5. 08746 




.50 


5. 10152 






.55 


5. 07323 




.05 


5. 08775 




.55 


5. 10180 






.60 


5. 07353 




.10 


5. 08803 




.60 


5. 10207 






.65 


5. 07382 




.15 


5. 08832 




.65 


5. 10235 






.70 


5. 07412 




.20 


5. 08861 




.70 


5. 10263 






.75 


5. 07441 




.25 


5. 08889 




.75 


5.10290 






.80 


5. 07471 




.30 


5. 08917 




.80 


5. 10318 






.85 


5.07500 




.35 


5. 08946 




.85 


5. 10345 






.90 


5. 07529 




.40 


5. 08974 




.90 


5. 10373 






:95 


5. 07559 




.45 


5.09003 




.95 


5. 10400 
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Tablk 31. — Jbr intereonveT»ifm of miles and logarUhw of nuierg — Continued. 



Miles. 


w...«. 


Si-^iil; 


llilea. 


w.™».. 


Diff.liig. 
.01 mile. 


MUen. 


Log. meters. 5fJ;;|; 


78.00 


6.10428 


5 


81.50 


5. 11781 


5 


S4,00 


5. 13093 5 


.05 


5.10455 




.55 


5.11807 




.05 


5. 13119 


.10 


6.10483 




.60 


5. 11834 




.10 


5. 13145 


.15 


5. 10510 




.66 


5. 11861 




,15 


5. 13170 


.20 


5.10537 




.70 


5. 11887 




.20 


5.13196 


.25 


5.10565 




.75 


5. 11913 




,25 


5. 13222 


.30 


5. 10692 




.80 


5. 11940 




.30 


5. 13248 


.35 


6.10620 




.86 


6. 11967 




..35 


5.13273 


.40 


5.10647 




.90 


5. 11993 




.40 


5.13299 


.45 


5. 10674 




.95 


5.12020 




.45 


5. 13325 


.50 


5. 10702 




82.00 


5.12046 




.60 


5.13351 


.55 


6.10729 




.05 


6,12073 




,55 


5, 13376 


.60 


5.10756 




.10 


5.12099 




.60 


6.13402 


.86 


5. 10784 




.15 


5. 12126 




.65 


5. 13428 


.70 


6. 10811 




.20 


5. 12152 




.70 


6.13483 


.75 


6.10838 




.25 


6. 12179 




.75 


6. 13479 


.80 


6.10865 




.30 


5.12205 




.80 


5. 13605 


.85 


5.10893 




.35 


6. 12231 




.85 


6. 13830 


.90 


5.10920 




.40 


5, 12258 




.90 


5. 13556 


.95 


5.10947 




.45 


5.12284 




.95 


6. 13581 


80.00 


6. 10974 




.60 


6. 12310 




85.00 


5. 13607 


.05 


5.11001 




.55 


5. 12337 




.05 


5.13632 ^ 


.10 


6.11028 




.60 


6. 12363 




.10 


5. 1.3658 ■ 


.15 


5.11055 




.65 


6.12389 




.15 


6. 1.'{6S3 M 


.20 


5. 11082 




.70 


5. 12416 




.20 


5. 13709 ■ 


.25 


5.11109 




.75 


6. 12442 




.25 


5. 13734 ^ 


.30 


5.11137 




.80 


5.12468 




.30 


5. 13760 ^ 


.35 


6.11164 




.85 


5.12494 




.36 


6. 13785 


.40 


5. 11191 




.90 


5. 12521 




.40 


5. 13811 ^^ 


.45 


5.11218 




.95 


5. 12547 




.45 


5.13836 .^M 


.50 


5.11245 




83.00 


5.12573 




.50 


5. 13862 ^^1 


.55 


5.11272 




.05 


5.12599 




.56 


5.13887 ^H 


.60 


6.11299 




.10 


6. 12625 




.60 


5.13912 ^H 


.65 


5.11325 




.15 


5.12651 




.65 




.70 


6.11352 




.20 


5. 12677 




.70 


s! 13963 ^H 


.75 


6. 11379 




.25 


5. 12703 




.75 


.5. 13988 ^ 


.80 


6.11406 




.30 


5. 12729 






5. 14014 


.85 


5.11433 




.35 


5. 12766 




:85 


5. 14039 


.90 


6. 11460 




.40 


5. 12782 




.90 


5.14064 


.95 


6.11487 




.45 


6.12808 




.95 


5.14090 


81.00 


5, 11613 




.50 


5.12834 




86.00 


5. 14116 


.06 


5.11640 




.65 


6.12860 




.05 


5. 14140 


.10 


5. 11567 




.60 


5.12886 




.10 


5. 14165 


.16 


8. 11694 




.65 


5. 12912 




.15 


5. 14191 


.20 


5. 11621 




.70 


6. 12937 




.20 


5. 1421C 


.25 


5. 11647 




.75 


6.12963 




.25 


5, 14241 


.30 


5. 11674 




.80 


5.12989 




.30 


5.14266 


.36 


6. 11701 




.85 


5. 13015 




.35 


5. 14291 


.40 


5.11727 




.90 


5.13041 




,40 


5. 14316 


.45 


5.11764 




.95 


5.13067 




.46 


5.14341 
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Table 31. — For interconverfdon of miles and logarithms of meters — Continued. 





) 



Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


Miles. 


Log. meters. 


Diff. log. 
.01 mile. 


86.50 


5. 14367 


5 


89.00 


5.15604 


5 


91.50 


5. 16807 


5 


.55 


5. 14392 




. .05 


5. 15628 




.55 


5. 16831 




.60 


5. 14417 




.10 


5. 15653 




.60 


5.16855 




.65 


5. 14442 




.15 


5. 15677 




.65 


5. 16878 




.70 


5.14467 




.20 


5. 15701 




.70 


5. 16902 




.75 


5. 14492 




.25 


5. 15726 




.75 


5. 16926 




.80 


5. 14517 




.30 


5. 15750 




.80 


5. 16949 




.85 


5. 14542 




.35 


5. 15775 




.85 


5. 16973 




.90 


5. 14567 




.40 


5. 15799 




.90 


5. 16997 




.95 


5. 14592 




.45 


5. 15823 




.95 


5. 17020 




87.00 


5. 14617 




.50 


5. 15847 




92.00 


5.17044 




.05 


5. 14642 




.55 


5. 15872 




.05 


5.17067 




.10 


5. 14667 




.60 


5. 15896 




.10 


5.17091 




.15 


5. 14692 




.65 


5. 15920 




.15 


5. 17115 




.20 


5. 14717 




.70 


5. 15944 




.20 


5. 17138 




.25 


5. 14741 




.75 


5. 15968 




.25 


5. 17162 




.30 


5. 14766 




.80 


5. 15993 




.30 


5.17285 




.35 


5. 14791 




.85 


5. 16017 




.35 


5. 17209 




.40 


5. 14816 




.90 


5.16041 




.40 


5. 17232 




.45 


5. 14841 




.95 


5.16065 




.45 


5. 17256 




.50 


5. 14866 




90.00 


5. 16089 




.50 


5. 17279 




.55 


5. 14891 




.05 


5. 16113 




.55 


5. 17303 




.60 


5. 14915 




.10 


5. 16137 




.60 


5. 17326 




.65 


5. 14940 




.15 


5. 16162 




.65 


5.17349 




.70 


5. 14965 




.20 


5. 16186 




.70 


5. 17373 




.75 


5.14990 




.25* 


5. 16210 




.75 


5. 17396 




.80 


5. 15014 




.30 


5. 16234 




.80 


5. 17420 




.85 


5.15039 




.35 


5. 16258 




.85 


5. 17443 




.90 


5.15064 




.40 


5. 16282 




.90 


5. 17467 


' 


.95 


5. 15089 




.45 


5. 16306 




.95 


5.17490 




88.00 


5. 15113 




.50 


5. 16330 




93.00 


5. 17513 




.05 


5. 15138 




.55 


5.16354 




.05 


5.17537 




.10 


5. 15163 




.60 


5. 16378 




. .10 


5. 17560 




.15 


5. 15187 




.65 


5. 16402 




.15 


5.17583 




.20 


5. 15212 




.70 


5. 16426 




.20 


5. 17607 




.25 


5. 15237 




.75 


5. 16450 




.25 


5. 17630 




.30 


5. 15261 




.80 


5. 16474 




.30 


5. 17653 




.35 


5. 15286 




.85 


5. 16497 




.35 


5.17676 


^ 


.40 


5. 15310 




.90 


5. 16521 




.40 


5. 17700 




.45 


5. 153^5 




.95 


5. 16545 




.45 


5. 17723 




.50 


5. 15359 




91.00 


5. 16569 




.50 


5. 17746 




.55 


5. 15384 




.05 


5. 16593 




.55 


5. 17769 




.60 


5. 15408 




.10 


5. 16617 




.60 


5. 17793 




.65 


5. 15433 




.15 


5. 16641 




. .65 


5. 17816 




.70 


5. 15457 




.20 


5. 16665 




.70 


5. 17839 




.75 


5. 15482 




.25 


5.16688 




.75 


5. 17862 




.80 


5. 15506 




.30 


5. 16712 




.80 


5.17885 




.85 


5. 15531 




.35 


5. 16736 




.85 


5. 17908 




.90 


5. 15555 




.40 


5. 16760 




.90 


5. 17932 




.95 


5. 15580 




.45 


5. 16783 




.95 


5. 17955 


, 
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Table 31. — For inieroonversion of mUes and logarithms of meters — Continued. 



Miles. 


Log.meters. 


Diff.log. 
.01 mile. 


Miles. 


Log.meters. 


Difl. log. 
.01 mile. 


Miles. 


Log.meters. 


\ 
Diff.log. 
.01 mile. 


94.00 


•• 

5. 17978 


5 


96.00 


5. 18892 


5 


98.00 


5. 19788 


4 


.05 


5. 18001 




.05 


5. 18915 




.05 


5. 19810 




.10 


5. 18024 




.10 


5. 18937 




.10 


5. 19832 




.15 


5. 18047 




.15 


5. 18960 




.15 


5. 19854 




.20 


5. 18170 




.20 


5. 18983 




.20 


5. 19876 




.25 


5. 18193 




.25 


5.19005 


• 


.25 


5.19898 




.30 


5. 18116 




.30 


5. 19028 




.30 


5.19920 




.35 


5. 18139 




.35 


5. 19050 




.35 


5. 19942 




.40 


5. 18162 




.40 


5. 19073 




.40 


5.19965 




.45 


5. 18185 


« 


.45 


5.19095 




.45 


5. 19987 




.50 


5. 18208 




.50 


5. 19118 




.50 


5.20009 




.55 


5. 18231 




.55 


5. 19140 




.55 


5.20031 




.60 


5. 18254 




.60 


5. 19163 




.60 


5.20053 




.65 


5. 18277 




.65 


5. 19185 




.65 


5. 20075 




.70 


5. 18300 




.70 


5. 19208 




.70 


5.20097 




.75 


5. 18323 




.75 


5. 19230 




.75 


5. 20119 




.80 


5.18346 




.80 


5. 19253 




.80 


5. 20141 




.85 


5. 18369 




.85 


5. 19275 




.85 


5. 20163 




.90 


5. 18392 




.90 


5. 19297 




.90 


5. 20185 




.95 


5. 18415 




.95 


5. 19320 




.95 


5. 20207 




95.00 


5. 18437 




97.00 


5. 19342 


4 


99.00 


5. 30229 




.05 


5.18460 




.05 


' 5. 19365 




.05 


5.20250 




.10 


5. 18483 




.10 


5. 19387 




.10 


5. 20272 




.15 


5.18506 




.15 


5. 19409 




.15 


5. 20294 




.20 


5. 18529 




.20 


5.19432 




.20 


5. 20316 




.25 


5. 18551 




.25 


5. 19454 




.25 


5. 20338 




.30 


5. 18574 




.30 


5. 19476 




.30 


5. 20360 




.35 


5. 18597 




.35 


5. 19499 




.35 


5. 20382 




.40 


5. 18620 




.40 


5. 19521 




.40 


5.20404 




.45 


5. 18643 




.45 


5. 19543 




.45 


5. 20425 




.50 


5.18665 




.50 


5. 19565 




.50 


5. 20447 




.55 


5. .18688 




.55 


5. 19588 




.55 


5. 20469 




.60 


5. 18711 




.60 


5. 19610 




.60 


5. 20491 


" 


.65 


5. 18733 




.65 


5. 19632 




.65 


5. 20513 




.70 


5. 18756 
1 




.70 


5. 19655 




.70 


5.20535 




.75 


5. 18779 




.75 


5. 19677 




.75 


5. 20556 




.80 


5. 18802 


" 


.80 


5. 19699 




.80 


5. 20578 




.85 


5. 18824 




.85 


5. 19721 




.85 


5. 20600 




.90 


5. 18847 




.90 


5. 19743 




.90 


5. 20621 




.95 


5. 18869 


1 


.95 


5. 19765 




.95 


5.20643 





CONVENIENT EQUIVAIjENTS. 

1 acre =209 feet square, nearly. 

1 acre = 43,560 square feet = 4,840 square yards. 

1 statute mile = 1,760 yards = 5,280 feet = 63,360 inches. 

1 cubic foot = 7.48 gallons = 0.804 bushel. 

1 cubic foot of water weighs 62.4 pounds. 

1 wine gallon = 8.34 pounds water. 

1 wine gallon = 231 cubic inches. 

1 avoirdupois pound = 7,000 grains. 

1 troy pound = 5,760 grains. 
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graphic, explanation of 8 
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ing 271 
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